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THE     BONBRIGHT     PRIZES 

PRIZES  aggregating  $i  0,000  were  offered  by  BonbrightdT  Company^ 
Incorporated,  in  the  spring  of  ipij  for  the  best  contemporary 
reviews  and  forecasts  of  the  electric  light  and  power  industry,  to 
be  written  in  the  form  of  an  article  summarizing  the  progress  of  the 
decade  igzo-ig^o,  and  dated  as  of  January  j,  ig^o.  They  were  thus  to 
be  in  effect  a  five  years'  review  and  a  five  years'  forecast.  The  contest 
was  open  to  all  except  the  Board  of  fudges,  in  which  capacity  the  Board 
of  Directors  of  The  American  Superpower  Corporation  consented  to  act. 
tour  hundred  and  thirty-eight  manuscripts  were  turned  in  prior  to 
May  i8th,  the  closing  date  of  the  competition.  Decision  was  rendered 
by  the  Board  of  Judges  on  June  i6th,  and  the  winners  of  the  twenty-three 
prices  were  announced  at  the  Convention  of  the  National  Electric  Light 
Association  in  San  Francisco,  California,  June  18,  igij,  by  the  then 
President  Franklin  T.  Griffith, 

THE    AMERICAN    SUPERPOWER    CORPORATION 

AWARD 

When  the  Board  of  Directors  of  The  American  Superpower  Corpora^ 
tion  consented  to  act  as  Judges,  the  Board  voted  to  supplement  $10,000 
in  prizes  given  by  Bonbright  ^  Company,  Incorporated,  with  an  addi- 
tional prize  of  $10,000,  to  be  awarded  to  that  contestant  whose  paper ^ 
reviewed  again  in  19^0 ^  should  appear  to  have  most  nearly  approxir 
mated  the  facts  as  they  eventuate. 

In  accordance  with  this  offer,  the  Board  of  Directors  of  The  Ameri- 
can Superpower  Corporation  have  reviewed  all  of  the  papers  submitted 
in  igzj  and  have  awarded  the  one  prize  of  $10,000  for  the  essay  by: 

Reuben   B.    Sleight 


THE    BOARD    OF    DIRECTORS 

O  F 
THE      AMERICAN      SUPERPOWER      CORPORATION 

ACTING     AS    JUDGES 

WiLUAM  W.  Bodinb:  Vice-President,  The  United  Gat  Improvement  Company. 
B.C.  Cobb  :  Chairman  of  the  Board,  The  Commonwealth  dT  Southern  Corporation, 
Gborob  E.  Hardy:  Director,  Consumers  Power  Company. 
Alfred  L.  Loomis:  Vice-President,  Bonbright  &  Company,  Incorporated, 
T.  B.  Macaulay*:  President,  Sun  Life  Assurance  Company  of  Canada. 
Thomas  N.  McCartbr:  President,  Public  Service  Corporation  of  New  Jersey, 
Sidney  Z.  Mitchell:  Chairman  of  the  Board,  Electric  Bond  and  Share  Company. 
WiLLL^kM  Spencer  Murray:  Murray  tr  Flood,  Engineers. 
George  Roberts:  Winthrop,  Stimson,  Putnam  tT  Roberts,  Attorneys. 
Horace  S.  Scarritt,  Vice-President,  Bonbright  dr  Company,  Incorporated. 

Richard  Schaddelbe*:  Chairman  of  the  Executive  Committee,  The  United 
Light  and  Power  Company. 

Ray  p.  Stevens:  President,  American  Electric  Power  Corporation. 
Franos  B.  Thornb*:  Lindley  (tT  Company. 

Landon  K.  Thornb:  President,  Bonbright  &  Company,  Incorporated. 
Pbrcy  S.  Young:  Vice-President,  Public  Service  Corporation  of  New  Jersey. 


*Not  Members  of  the  Board  of  Directors  in  igij. 
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Report  of  the 

Board  ^/Directors  Acting  as  Judges 

of  the  ig}o  Award  of  The  American  Superpower  Corporation 
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IN  MARCH,  192.5,  Bonbright  &  Company,  Incorporated,  In- 
vestment Bankers,  offered  prizes  aggregating  $10,000  for 
the  best  contemporary  reviews  and  forecasts  of  the  electric 
light  and  power  industry,  to  be  written  in  the  form  of  articles 
summarizing  the  progress  of  the  decade  in  1910-193  o,  and  dated 
as  of  January  i,  1930.  They  were  thus  to  be  in  effect  reviews  for 
five  years  and  forecasts  for  five  years. 

The  conditions  provided  that  the  articles  should  be  written 
so  as  to  conform  to  the  following  "Editorial  Note:" 

''This  article  by presents  in  a  clear  and 

concise  manner  the  story  of  the  electric  industry  during  the  past  ten 
years.  It  covers  briefly  the  field  of  power  and  light  operations  and 
traces  the  modifications  and  improvements  in  the  generation^  dis- 
tribution and  merchandising  of  electricity,  as  well  as  outlining  the 
progress  made  in  such  important  phases  of  the  industry  as  public 
relations  and  financing  methods.  Written  in  terms  intelligible  to 
all  who  are  interested  in  the  industry,  this  article  constitutes  an 
absorbing  story  as  well  as  an  illuminating  report. '  * 

At  the  request  of  the  donors  of  the  Prizes,  the  Board  of 
Directors  of  The  American  Superpower  Corporation  consented 
to  act  as  Judges.  At  the  time  of  accepting  this  invitation,  the 
Board  voted  to  supplement  the  $10,000  in  prizes  given  by  Bon- 
bright &  Company,  Incorporated,  with  an  additional  Prize  of 
$iQ,ooo.  In  announcing  this  resolution  the  Board  said : 
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'*Tbe  Board  fully  realises  the  fact  that  to  estimate  the  relative 
merit  of  varying  forecasts  is  fraught  with  difficulty.  With  this  in 
mindy  and  in  order  that  more  complete  justice  may  be  given  to  the 
competitor  whose  prophecies  prove  most  accurate,  it  has  authorised 
another  Pri^e  of  f  10,000  in  the  name  of  The  American  Superpower 
Corporation  to  be  awarded  to  that  contestant  whose  paper,  reviewed 
again  in  ig^o,  shall  appear  to  have  most  nearly  approximated  the 
facts  as  they  eventuate.  This  Fri^e  will  be  awarded  as  shortly  after 
January  j,  ig^o,  as  is  possible,** 

Contestants,  therefore,  were  eligible  to  both  Prizes.  There 
were  438  essays  submitted,  all  under  assumed  names.  The  deci- 
sion was  rendered  by  the  Judges  without  knowledge  of  the  iden- 
tity of  the  contestants,  and  the  names  of  the  prize  winners,  with 
their  awards,  were  announced  on  the  i8th  of  June,  192.5,  at  the 
annual  convention  of  the  National  Electric  Light  Association, 
as  follows : 

FIRST    PRIZE 

$ 5  ,000 

David  Cowan:  In  1915,  with  the  Investment  Department  of  Sun  Life  Assurance 
Company  of  Canada^  Montreal,  Canada,  At  present  with  McDougall  & 
Cowans,  Montreal,  Canada, 

SECOND    PRIZE 

$1,000 

RoBBRT  M.  Davis:  In  1915,  Statistical  Editor  of  ** Electrical  World,*'  New  York, 
N,  Y.  At  present y  Statistical  Editor,  McGraw-Hill  Publishing  Co.,  New 
York,  N.  y. 

THIRD    PRIZE 

$500 

John  Dockendorf:  Was,  in  1915,  and  still  is  with  The  Milwaukee  Electric 
Bjfilwaty  &  Light  Company,  Milwaukee,  Wis, 

TEN    PRIZES 
$130    EACH 

Rbuben  B.  Sleight:  In  1915,  Engineer  Minnesota  Tax  Commission,  University 
of  Minnesota,  Minneapolis,  Minnesota,  Since,  deceased, 
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Arthur  R.  Stubbs  and  Charles  H.  Churchill,  Jr.  :  In  192.5,  with  Adirondack 
Power  ir  Light  Company,  Schenectady,  N.  Y,  At  present  Mr.  Stubbs  is 
Secretary-Treasurer  of  the  Boyd  Martin  Boat  Company  ^  Delphi  ^  Ind. ,  and  Mr. 
Churchill  is  Vice-President  and  General  Manager,  Cortland  County  Traction 
Company,  Cortland,  N,  Y, 

Chas.  £.  Neil  and  Chase  Donaldson:  Mr.  Neil  was,  in  192.5,  and  still  is  con- 
nected with  the  Publicity  Department  of  The  North  American  Company  y  New 
York,  N.  Y.  Mr.  Donaldson  in  1915  was  connected  with  Curtis,  Fosdick  and 
Belknap,  New  Ycrk,  N.  Y.,  and  is  now  with  Founders  General  Corp.,  New 
York,  N.  Y, 

M.  L.  Sindeband  and  P.  Sporn:  In  1915  with  American  Gas  and  Electric  Com- 
pany, New  York,  N.  Y.  Mr.  Sindeband  is  at  present  Vice-President,  American 
Brown  Boveri  Company,  New  York,  N.  Y.,  and  Mr.  Sporn  is  Electrical  En- 
gineer, American  Gas  and  Electric  Company,  New  York,  N.  Y. 

A.  K.  Baylor:  In  192.5,  with  General  Electric  Company,  New  York,  N,  Y, 
Since,  deceased. 

C.  P.  Dunn:  Z«  192.5,  Designing  Engineer  of  the  Portland  Electric  Power  Company, 
Portland,  Oregon.  At  present.  Chief  Engineer,  Alcoa  Power  Company,  Ltd., 
Arvida,  Quebec,  Canada. 

C.  T.  Chenery:  Was,  in  192.5,  and  still  is  a  Consulting  Electrical  Engineer,  New 
York,  N.  Y. 

Theodore  Dwight  and  Reginald  Trautschold  :  Mr.  Dwight  was,  in  1915 , 
connected  with  Murray  and  Flood,  Engineers,  New  York,  N.  Y.  He  has  since 
retired  and  resides  in  New  York,  N.  Y.  Mr.  Trautschold  was,  in  192.5,  with  the 
Society  for  Electrical  Development,  New  York,  N.  Y,  He  has  since  retired  and 
resides  in  Pompton  Lakes,  N.  J. 

David  Evans,  Jr.  :  In  1915,  with  Rutter  &  Co.,  New  York,  N.  Y.  At  present, 
with  the  Lehman  Corporation,  Research  Department  in  Charge  of  Public 
Utilities,  New  York,  N.  Y. 

Marion  J.  Verdery,  Jr.,  and  Henry  Allen  Moe:  In  192.5,  Mr.  Verdery  was 
connected  with  Bonbright  dT  Company,  Incorporated,  New  York,  N.  Y.  At 
present,  he  is  a  member  of  the  firm  of  Quaw  and  Foley,  New  York,  N.  Y,  Mr. 
Moe  was,  in  192.5 ,  connected  with  the  Guggenheim  Foundation,  New  York,  N.  Y. , 
of  which  he  is  now  the  Executive  Secretary. 

TEN    PRIZES 
$100    EACH 

F.  E.  Pierce  and  Richard  T.  Dana:  In  1915,  with  Construction  Service  Company, 
New  York,  N.  Y.  Mr.  Pierce  is  at  present  a  Consulting  Engineer,  New  York, 
N,  Y.  Mr.  Dana  is  since  deceased. 
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Merrill  E.  Skinner:  In  1915,  Commercial  Manager y  Duquesne  Light  Company ^ 
Pittsburgh,  Pa.  Af  present,  Vice-President  and  Commercial  Manager,  New 
York  Power  and  Light  Corporation,  Albany,  N.  Y, 

Paul  A.  Ryan:  In  19^5,  a  Student,  Graduate  School  of  Business  Administration, 
Harvard  University,  Cambridge,  Mass,  At  present.  Chief  Statistician,  American 
Gas  Association,  New  York,  N,  Y, 

Pearson  Winslow:  In  1915,  was  with  Bonbright  &  Company ,  Incorporated,  New 
York,  N.  y.,  of  which  he  is  now  Vice-President, 

Loms  R.  Davis:  In  1915,  Secretary  of  Business  Research  Corporation,  Chicago, 
Illinois,  At  present.  Engineer  Cost  Accountant,  Commonwealth  Edison  Company, 
Chicago,  III, 

Chester  M.  Clark:  In  1915,  with  Merrill,  Oldham  dT  Co.,  Boston,  Mass,  At 
present.  Assistant  Vice-President  in  charge  of  Department  of  Analysis  and  Rt- 
search.  Stone  &  Webster  and  Blodgett,  New  York,  N,  Y, 

Edgar  A.  VanDeusbn:  In  1915,  Hydraulic  and  Structural  Engineer,  Central 
Hudson  Gas  and  Electric  Co.,  Poughkeepsie,  New  York,  At  present.  Head- 
quarters Engineer,  Midland  Management,  Incorporated,  New  York,  N,  Y, 

T.  H.  Dillon:  In  192.5,  Professor  of  Public  Utility  Management,  Graduate  School 
of  Business  Administration,  Harvard  University,  Cambridge,  Mass.  At  present. 
Assistant  to  President  of  the  United  Fruit  Company,  Boston,  Mass, 

Theodore  H.  Brown:  In  1915,  Assistant  Professor  of  Foreign  Trade,  Columbia 
University,  New  York,  N,  Y,  At  present.  Associate  Professor  of  Business  Sta- 
tistics, Graduate  School  of  Business  Administration,  Harvard  University, 
Cambridge,  Mass, 

Frank  K.  Simmons:  Was,  in  1915,  and  still  is  connected  with  the  Blackstom 
Valley  Gas  4T  Electric  Company,  Woonsocket,  R,  I, 

In  reviewing  the  essays  in  1930,  the  Judges  considered 
carefully  the  requirements  as  outlined  in  the  original  announce- 
ments and  were  confronted  with  many  of  the  same  difficulties 
which  they  faced  in  originally  judging  the  papers  in  1915. 
Needless  to  say,  there  were  many  papers  possessing  real  merit 
which,  nevertheless,  failed  to  cover  all  the  sub  j  ects  which  should 
have  been  included  in  an  article  of  this  scope.  Certain  papers, 
for  example,  which  were  technically  excellent  from  an  engin- 
eering standpoint,  were  strikingly  weak  in  their  discussion  of 
the  financial  side  of  the  industry.  Certain  papers,  which  mani- 
fested a  remarkable  grasp  of  the  merchandising  and  public  rela- 
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tions  problems  of  the  industry  and  presented  valuable  ideas  in 
that  connection,  touched  upon  the  engineering  aspects  only 
briefly. 

In  arriving  at  their  decision,  it  was  naturally  impossible  for 
the  Judges  to  decide  solely  upon  the  basis  of  statistical  ac- 
curacy, but  it  was  also  necessary  for  them  to  give  consideration 
to  the  judgments  expressed  on  more  general  topics. 

After  careful  review  of  all  of  the  essays  submitted,  the 
Board  of  Judges  have  unanimously  granted  The  American  Super- 
power Corporation  award  of  $10,000  for  the  essay  entitled, 
**The  Development  of  the  Electric  Light  and  Power  Industry 
of  the  United  States  during  the  period  1910-1930,**  by  Reuben 
B.  Sleight. 

The  Board  of  Judges  takes  this  occasion  to  express  its  sincere 
regret  that  the  author  of  this  essay  has  died  since  the  prize  was 
offered.  His  essay,  in  the  judgment  of  the  Board,  is  worthy  of 
an  enthusiastic  tribute.  The  Judges  consider  that  it  treats,  in  an 
adequate  fashion,  practically  all  phases  of  the  development  of 
the  industry,  that  no  important  errors  of  judgment  are  dis- 
played, and  that  the  author  ventured  a  considerable  number  of 
statistical  forecasts  that  now  exhibit  remarkably  small  devi- 
ations from  the  actual  data.  Other  essays  contained  a  greater 
number  of  specific  forecasts,  and  some  of  these  forecasts  were 
more  accurate  than  those  of  Mr.  Sleight.  Still  others  contained 
isolated  strokes  of  brilliant  prophecy.  However,  Mr.  Sleight 
excelled  in  general  treatment,  and  the  Judges  have  had  no 
difficulty  in  reaching  the  unanimous  conclusion  that  the  prize 
be  awarded  for  his  essay. 

For  the  benefit  of  the  very  considerable  number  of  those 
interested  in  the  industry  who  have  requested  copies  of  the 
winning  essay,  it  is  reproduced  in  this  volume. 

In  tabulating  the  various  quantitative  prophecies  of  the  five 
leading  essays,  certain  interesting  facts  came  to  light.  In  the 
first  place,  four  of  the  five  essays  were  low  in  their  estimates  of 
energy  generated  during  the  year  1919.  All  were  low  in  their 
estimates  of  capital  invested,  the  average  error  in  this  case 
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being  the  largest  among  all  of  the  major  estimates.  In  estimat- 
ing the  gross  revenue  two  of  the  five  essays  placed  their  fig- 
ures higher  than  the  actual  figures  and  three  lower.  In  analyz- 
ing the  division  of  kilowatt-hours  sold  as  between  power  cus- 
tomers on  the  one  hand  and  domestic  and  commercial  customers 
on  the  other,  all  of  the  five  essays  predicted  that  a  larger  pro- 
portion would  be  used  by  power  customers  during  the  year 
1919  than  was  actually  the  case.  One  of  the  essays  predicted 
a  decrease  of  9%  in  the  cost  of  electricity  to  the  domestic  con- 
sumers, while  the  actual  decrease  was  17%.  Another  of  the 
essays  mentioned  the  growth  in  the  use  of  the  promotional 
type  of  rate  in  large  cities,  but,  on  the  whole,  this  important 
subject  was  neglected. 

On  page  13  are  given  a  number  of  the  estimates  made  by 
these  five  leading  essays  as  compared  with  the  actual  figures. 
Immediately  following  these  comparisons  appears  an  extended 
tabulation  of  statistical  facts  covering  all  phases  of  the  electric 
power  and  light  industry  as  of  January  i,  1930.  Accompanying 
this  are  some  additional  data,  the  effect  of  all  of  which  is  to 
bring  up  to  date  the  figures  presented  in  the  **Data  Book  of 
Electric  Light  and  Power  Facts,"  which  was  presented  for  use 
in  conjunction  with  the  Bonbright  Prize  Competition  in  192.5. 
The  items  do  not,  in  all  cases,  correspond  with  those  published 
in  the  original  data  book  for  the  reason  that  revisions  were 
made  later  by  the  compilers  of  those  statistics. 

In  reviewing  the  essays  in  192.5,  the  Judges  were  impressed 
by  the  almost  universal  optimism  expressed  in  estimates  of  the 
growth  of  the  industry  between  1915-1930.  It  now  appears  that 
actual  results  have,  generally  speaking,  exceeded  the  forecast 
made  five  years  ago.  During  the  period  under  review,  the  kilo- 
watt-hour output,  installed  capacity,  capital  invested,  number 
of  customers  and  gross  revenue  have  all  continued  a  rate  of 
growth  not  dissimilar  in  form  to  a  compound  interest  curve. 
The  question  naturally  arises  as  to  whether  this  rate  of  growth 
will  continue  in  the  ftiture.  In  order  to  throw  light  upon  this 
most  important  question,  the  Judges  have  attempted  to  obtain 
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a  cross-section  of  the  opinion  of  the  electric  light  and  power 
industry  itself. 

The  Directors  of  The  American  Superpower  Corporation 
have  obtained  from  the  companies  with  which  they  are  indi- 
vidually associated  certain  significant  figures  from  operating 
subsidiaries.  These  data  show  certain  facts  of  actual  perform- 
ance during  the  past  five  years,  together  with  budgeted  esti- 
mates for  the  next  three  years,  divided  into  such  headings  as 
will  be  useful  in  making  an  analysis  of  the  probable  future  trend 
of  operations. 

The  companies  or  groups  which  have  supplied  this  infor- 
mation are: 

American  Electric  Power  Company 
American  Gas  and  Electric  Company 
American  Power  &  Light  Company 
The  Commonwealth  &  Southern  Corporation 
Electric  Power  &  Light  Corporation 
National  Power  &  Light  Corporation 
Niagara  Hudson  Power  Corporation 
Public  Service  Corporation  of  New  Jersey 
The  United  Gas  Improvement  Company 

The  figures  which  were  presented  by  these  companies  were 
for  the  operating  companies  only  and  were  so  restricted  to 
indicate  as  closely  as  possible  the  true  growth  of  the  electric 
light  and  power  business  as  such,  without  such  extraneous  fac- 
tors as  wholesale  power  to  other  utilities. 

The  figures  presented,  are,  of  course,  totals  for  this  entire 
group  which  approximate,  in  kilowatt-hours  sold,  30%  of  the 
entire  electric  light  and  power  industry  in  the  United  States, 
based  upon  statistics  for  1919. 

On  making  the  final  award  in  this  contest  the  Board  wishes 
to  express  its  thanks  to  the  many  persons  who  have  assisted  in 
gathering  and  preparing  data,  and  in  particular  to  the  staffs  of 
the  National  Electric  Light  Association  and  the  Electrical 
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World,  whose  assistance  has  contributed  materially  in  making 
the  contest  possible. 

By  Order  of  The  Board  of  Directors 

Alfred  L.  Loomis,  Chairman 
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PREDICTIONS    OF  LEADING    ESSAYS 
COMPARED     WITH     THE     FACTS 


THERE  arc  presented  below  certain  estimates  as  taken 
from  the  five  leading  essays  and  a  few  comments  on 
some  of  the  other  predictions  made  in  those  essays.  In 
tabulating  these  estimates,  it  was  necessary  in  some  cases  to 
make  adjustments  where  the  predictions  were  made  on  differ- 
ent bases.  The  estimated  figures  have  been  set  down  simply  in 
order  of  size  and  not  in  the  order  of  the  ranking  of  the  essays. 
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Energy  Generated   in   K.W.H. 
Year  19x9—91,411,459,000 

Estimates  %  Error 

81,010,086,000 ^  11.4 

85,188,000,000 —    6.8 

87,550,000,000 —    4.1 

90,000,000,000 —    1.5 

91,000,000,000 +    0.6 
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Generator   Rating   in   K.W. 
Dec.  31,  1919—30,011,000 
Estimates  %  Error 

19,000,000 ""3-4 

31,180,000 +4-3 

31,649,400 +5.5 

31,451,000 +  8.1 
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Gross  Revenue 
Year  1919— $1,106,000,000 

Estimates  %  Error 

$i»939»38o,ooo -  8.0 

r,ooo,ooo,ooo —  5.0 

1,100,000,000 —  0.3 

1,1x0,000,000 -f  0.7 

1,150,000,000 .  + 1.1 

Capital   Invested 
Dec.  31,  1919— $11,100,000,000 

Estimates  %  Error 

$9,450,000,000 -  15.0 

9,700,000,000 -  12..6 

9,800,000,000 ""  II-3 

9,860,000,000 —  II. 2. 

10,2.00,000,000 —  8.1 

Customers 

Dec.  31,  1919-14,157,159 

Estimates  %  Error 

10,091,000 —  17.2. 

11,170,000    . -  12L.5 

11,500,000    .      . —    7.2. 

11,800,000 -.    6  J 

13,130,000 -    4.0 

Largest  Steam  Plant : 

One  essay  predicted  that  the  largest  steam  plant  in  operation 
December  31,  1919,  would  have  a  rating  of  750,000  K.V.A. 
This  is  compared  with  an  actual  of  610,000  K.W.  On  the  other 
hand,  one  essay  predicted  that  the  largest  station  in  operation 
would  have  a  rating  of  only  180,000  K.W. 

Largest  Steam  Unit,  Single  Shaft : 

The  predictions  on  this  subject  varied  from  60,000  K.V.A. 
to  100,000  K.W.  as  compared  to  the  actual  of  160,000  K.V.A. 
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Output  of  Hydro  Stations: 

Two  essays  estimated  this,  but  in  both  cases  were  approx- 
imately 15%  low. 

Transmission  Voltage: 

Four  of  these  five  essays  predicted  that  the  highest  voltage 
in  use  today  would  be  110,000,  which  predictions  turned  out  to 
be  correct.  The  other  essay  made  no  prediction. 

Coal  Consumption: 

One  essay  predicted  that  by  December  31,  1919,  the  max- 
imum station  economy  would  be  one  pound  of  coal  per  kilo- 
watt-hour. This  prediction  corresponds  with  the  present  facts. 
One  essay  predicted  that  the  average  use  for  the  year  1919 
would  be  1.55  pounds  of  coal  per  K.W.H.  while  another  pre- 
dicted 1.9  pounds.  These  predictions  compare  with  an  actual 
average  use  of  1.67  pounds. 

Mercury  Boiler: 

One  essay  stated  that  the  use  of  the  mercury  boiler  would 
extend  rapidly,  another  that  it  would  have  proved  its  right  to 
occupy  a  high  place  as  a  means  of  obtaining  efficiencies,  and 
only  one  essay  stated  that  it  had  not  generally  been  adopted. 
This  latter  prediction  corresponds  more  nearly  with  present 
conditions  as  at  the  end  of  the  period  there  was  only  one  unit 
in  operation. 

Powdered  Fuel : 

All  five  of  these  essays  were  unanimous  in  predicting  ex- 
tensive growth  in  the  use  of  powdered  fuel,  which  predictions    ^ 
were  justified,  as,  in  1919,30%  of  all  fuel  generated  energy  was 
generated  through  the  use  of  powdered  coal. 

Pressures : 

One  paper  stated  that  maximum  pressures  in  use  would  be 
1,500  lbs.  per  sq.  in.,  while  three  papers  gave  this  figure  at  1,100 
lbs.  and  one  estimated  a  limit  of  1,000  lbs.  The  highest  pressure 
in  use  as  of  December  31,  1919,  was  1,400  lbs.  per  sq.  in. 
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Fann  Electrification : 

On  this  subject  there  seemed  to  be  a  divergence  of  opinion. 
One  essay  said  that  there  would  be  a  striking  increase  in  farm 
electrification,  and  another  that  by  1930  it  would  constitute 
one  of  the  best  loads.  A  third  predicted  that  by  1930  14%  of 
the  farms  would  be  electrified,  while  another  put  this  figure  at 
One  essay,  however,  indicated  that  there  would  be  no 


great  development  of  farm  electrification.  These  predictions 
compare  with  estimates  that  from  8.8%  to  9.5%  of  farms  are 
now  electrified. 


Municipal  Ownership: 

The  five  essays  which  went  into  this  subject  all  agreed  that 
the  trend  would  continue  to  be  against  municipal  ownership 
and  that  the  percentage  of  the  total  output  generated  by  muni- 
cipal plants  would  not  increase.  As  to  the  number  of  municipal 
plants,  however,  two  definitely  stated  that  the  number  would 
increase,  while  one  predicted  that  there  would  be  fewer  plants 
in  1930. 


Cost  of  Electricity: 

Three  of  the  essays  definitely  predicted  that  the  cost  of 
electricity  would  continue  to  decrease  while  one  of  the  essays 
specifically  estimated  that  the  rates  in  eflfect  to  the  domestic 
consumer  in  December  31, 1919,  would  be  9%  lower  than  those 
of  1910.  This  latter  estimate  was  very  conservative,  as  the  de- 
crease since  that  time  has  been  approximately  17%. 

Domestic  Refrigeration: 

Four  of  the  essays  predicted  a  decided  increase  in  domestic 
refrigeration,  one  essay  saying  that  the  growth  of  this  business 
will  have  been  one  of  the  outstanding  accomplishments  of  the 
decade.  At  the  end  of  the  decade  there  were  approximately 
1,850,000  electric  refrigerators  in  use. 
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Holding  Companies: 

Three  of  the  essays  predicted  tremendous  growth  of  the 
percentage  of  the  industry  controlled  through  holding  com- 
panies, one  stating  that  the  extensive  rearrangement  of  inter- 
connection of  properties  would  have  been  well  nigh  impossible 
without  holding  companies,  and  another  stated  that  by  1930 
95%  oi  generating  capacity  would  be  controlled  by  holding 
companies. 

Rate  Form: 

This  important  question  was  mentioned  in  only  one  of  the 
five  essays,  which  stated  that  promotional  rates  would  be  in 
effect  in  some  of  the  larger  cities. 
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STATISTICS   OF   THE 
BLECTRIC    POWER    AND    LIGHT    INDUSTRY    IN    1930 

In  the  following  tabulation  are  presented  data  which  show  a 
fairly  comprehensive  statistical  picture  of  the  electric  power  and 
light  industry  during  the  year  1929,  or  as  of  January  i,  ig^o 

Enbrot  Generated  in  U.  S. 

By  all  sources  (U.S.G.S.) 

Water  Power (35-^%)    34»62.8,994,ooo 

Fuels (64.4%)    61,72.3,391,000 

Total 97,351,385,000 

B7  Central  Stations  only  (E.W.) 

Water  Power (36.4%)    32-»390»395»ooo 

Fuels (63.6%)    59,031,060,000 

Total 91,42.1,455,000 

Kilowatt  Hours  Consumed 

By  Domestic  Customers 10,100,000,000 

By  Commercial  Customers 15,900,000,000 

By  Power  Customers 41,411,455,000 

By  Electric  Railways 6,800,000,000 

By  Municipal  Lighting 1,000,000,000 

Total  Sold 76,111,455,000 

Line  Losses 16,800,000,000 

Total  Consumed 93,011,555,000 

Net  Imported 1,600,000,000 

Total  Generated  in  U.  S 91,411,455,000 

Installed  Capacity  (*) 

Steam  in  K.V.A 15,300,000 

Steam  in  K.W 11,085,000 

Steam  in  H.P 19,500,000 

Internal  Combustion  in  K.V.A 418,000 

Internal  Combustion  in  K.W 381,000 

Internal  Combustion  in  H.P 510,000 

Total  Fuel  in  K.V.A 15,718,000 

Total  Fuel  in  K.W 11,466,000 

Total  Fuel  in  H.P 30,010,000 

Water  Power  in  K.V.A 8,650,000 

Power  factor  (Nationaf)  about  87%, 
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Installed  Capaott  (cx)ntinubd) 

Water  Power  in  K.W -y  <^<  nr^ 

Water  Power  in  H.P rlVl'^ 

TotalinK.V.A l^'Z^"^ 

TotalinK.W Itl^:^ 

TotalinRP ^'°"'~° 

40,100,000 

Transmission,  Circuit  Miles 21%  000 

Camtal  Invested. $11,100,000,000 

Earnings 

Gross  operating $1,106,000,000 

Net  operating  before  taxes     $1,171,1x0,000 

Operating  Ratio  before  taxes 443% 

Farms  Electrified 550,00010600,000 

Percentage  of  total 8.8%t09.5% 

Customers 

Domestic t^-wt  aQc 

19,711,406 

^^^f^ 3,456,434 

?^T^^^ 1,079,^39 

„    ^^'*^ M,i57,i59 

Population  OF  U.S.  Jan.,  1930* 12.1,951,856 

People  IN  Wired  Homes 85,000,000 

Percentage  of  Total  Population '      '  70% 

Prime  Movers  in  Industry  Driven  by  Central 

Station  Energy  H.P 11,545,000 

Percentage  of  Total ^^^ 

Municipal  Operation  C192.7) 

Gross  Income 111,437,000 

No.  of  Plants 1 198 

Output  in  K.W.H '.'//.',[  .'   '3,379,538!ooo 

Percentage  of  Total  Output  (1917) ^.5% 

^Estimated,  Jan,  zpso,  by  United  Statu  Census  Bureau 
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Customer  Ownership 

Total  shares  sold  1910-1919,  inclusive 10,494,168 

Total  shares  sold  to  date  (1930) 11,000,307 

Value  of  shares  sold  in  1919 $145,000,000 

Securities 

Value  sold  in  1919 $1,460,458,000 

Percentage  for  refunding about    18% 

Average  yield  at  issue  during  1919 

Bonds 5-31% 

Debentures  and  Notes 5-64% 

Preferred  Stock 6.18% 

Permits  by  Federal  Power  Commission 

Total  applications  filed  to  date     1,001 

Total  acted  upon  to  date        835 

Total  under  Permit  or  License 416 

Horse  Power 10,100,000 

Total  filed  in  1919 91 

Total  acted  upon  in  1919 50 

Total  granted  Permits  or  Licenses  1919 18 

Engineering  Statistics 

Largest  Steam  Plant 

Now  in  operation 610,000  K.W. 

Now  in  process 1,000,000  K.W. 

Largest  Single  Shaft 
Steam  Generating  Unit 

Now  in  operation 160,000  K.V. A. 

Now  in  process 176,000  K.V. A. 

Largest  Multiple  Shaft 
Steam  Generating  Unit 

Now  in  operation 108,000  K.W. 

Now  in  process     None  larger 
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Largest  Hydro  Plant 

Now  in  9ftf0tim 331,850  K.W. 

Largest  Hydro  Unit 

Now  m  opratim j  51,000  K.W. 

( 70,000  H.P. 

Maximum  Hydro  Head 2.,4i8  ft. 

Maximum  Steam  Pressure .  1,400  lbs. 

Maximum  Steam  Temperature 

In  service      ^^q© 

In  process i^ooo** 

Maximum  Station  Economy 

B.T.U.  per  net  KW,H.  Annual 13,800 

Monthly      11,500 

Lh.  of  coal  per  K.W.H.  Annual  . i.oo  lb. 

Monthly 0.86  lb. 

Average  Station  Economy 

B.T.U,pernetK.W,H. 11,500 

Lis.  of  coal  K.W. H, 1.67 

Maximum  System  Economy 

B.T.U.pernetK.lV.H. 16,800 

Lhs.  coal  per  net  K.W. H. 1.3 

Use  of  Powdered  Coal 

No.  of  Plants  using jq 

K.W.  Thus  installed  as  of  1/1/ 19 f§ 4,000,000 

Percentage  of  Total  Fuel 

Generated  Energy  made  iy  powdered  coal 30% 

Use  of  Fuel  Oil 

No.  of  harrek,  1929  (Central  Station  only^ 9,477,000 

Cm 


Statistics      of      the      Industry      in      i  9  $   9 

Mercury  Turbine 

No,  in  use i 

Maximum  size io,ooo  K.W. 

Lowest  Unit  Production  cost  per  K.W.H   ....    1.16  mills-K.W.H. 

Largest  Boiler 
Capacity 1,150,000  lbs.  steam  per  hr. 

Transmission  Line  Voltage 

Highest  in  operation 110,000 

Highest  in  process None  higher 

Average  size  of  Generating  Plants 8,000  K.W, 

Longest  bulk  Transmission  of  Power 150  mi. 

Highest  Generated  E.M.F. 

In  service  in  U.S 11,000  v. 

In  process  inU.  S None  higher 

Foreign 36,000  v. 

Low  temperature  carbonisation  extent 

Commercial  Statistics 

Rates 

Residential 

Percent  decrease  since  1920 17% 

Present  average  per  K.W.H. 6.i8c 

Average  bill  per  Customer  (Annual) $31.01 

Small  Light  and  Power  Average  per  K.W.H.   ....  4-37C 

Large  Light  and  Power  Average  per  K.W.H.  ....  1.40c 

Electric  Refrigerators,  Household 

Now  in  operation 1,850,000 

Percent  '*  Saturation' 9-4% 

Numbers  of  Domestic  Appliances 

in  Common  Use— types «••  ii 
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1902. $85,7oo,ocx> 

1907 i75,6c»,ooo 

1911 302.,II5,CX30 


L  S.  Census) 
F.  S.  Census^ 
L  S.  Census3 


i  1. 


I914 336,980,000*  B.  W. 

1915 360,000,000*  E.  W. 

191 6 436,000,000*  B.  W. 

1917 5x1,000,000*  B.  W. 

I918 664,850,000*  B.  W. 

I919 773,650,000*  B.  W. 

1910 881,750,000*  B.  W. 

I9II 944,400,000*  B.  W. 

191a. 1,084,000,000*  B.  W. 

1913 1,169,550,000*  B.  W. 

^SPA  ,     ,     \     ,     \  1,354,570,000*  E.  W. 

1915 1,480,500,000*  E.  W. 

1916  ....*,  1,651,300,000*  B.  W. 

''^SP-7  ....'.'  1,801,655,000  (U.  S.  Census) 

1918 1,941,955,000  B.  w. 

X9I9 1,106,000,000  B.  W. 

*Includes  income  from  merchandising  and  other  miscellaneous  income. 
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ENERGY  GENERATED 


100,000 


^» 


%    %     2: 


OS-* 


020      2      2^22 


Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


1903 $6i7,cxx),ooo 

1908  .....  1,341,000,000 

1913 1,2.89,000,000 

1918 3,145,185,000 

1910  .....  4,100,000,000 

1911 4,100,000,000 

i^j. 4,600,000,000 

1913 5,100,000,000 

1914 5,800,000,000 

1915 6,600,000,000 

1916 7,500,000,000 

1917 8,400,000,000 

1918 9,500,000,000 

1919 10,300,000,000 

1930 11,100,000,000 

— B.  W. 


^" 


•>* 


s    40,000 


10,000 


2§^2£r22S^^»^^»§b^ 


U.  S.  CENSUS 

of  Central  Electric  Light  & 

Power  Stations 


U.  S.  GEOLOGICAL  SURVEY 

Including  Electric  Railways, 

Govt.  Reclamation,  etc. 


1901 
1907 
1911 
1917 
1910 
1911 
1911 
1913 
1914 
1915 
1916 
1917 
1918 
1919 


•__ 


B.  W. 


1,507,000,000  KWH 
5,861,000,000  KWH 
11,531,000,000  KWH 
15 ,43  8  ,000,000  KWH 
39,519,000,000*  KWH 
36,971,000,000*  KWH 
43*560,000,000  KWH 
51,133,000,000*  KWH 
54,413,000,000*  KWH 
61,159,000,000*  KWH 
69,158,000,000*  KWH 
74,686,000,000  KWH 
81,917,000,000*  KWH 
91,411,000,000  KWH 

(est.) 


1910 
I9II 
1911 
1913 
1914 
1915 
1916 
1917 
1918 
1919 


43,555,000,000  KWH 
40,976,000,000  KWH 
47,659,000,000  KWH 
55,674,000,000  KWH 
58,996,000,000  KWH 
65,870,000,000  KWH 
73,791,000,000  KWH 
80,105,000,000  KWH 
87,850,000,000  KWH 
97,351,000,000  KWH 
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Jan.  1, 190J 1,111,135  Kw  fU.  S 

Jan.  1, 1908 1,703,115  KW  (U.  S 

an.  1,1913 5,165,439  KW  (U.  S 

an.  1, 1918 8,994,407  KW  (U.  S 

Jan.  1, 1913 14,313,438  KW  CU.  S 

an.  1, 1915 19,150,000  KW  B.  w 

an.  1, 1918 15,811,305  KwCU.  S 

Jan.  I,  1919 17,689,305  KW  B.  w. 

Jan.  1, 1930 30,011,000  KW  B.  w. 

As  Estimated  by  b.  w. 

Dec.  31,  1910 15,860,000  KVA  B. 

Dec.  31,  I9II 16,660,000  KVA  B. 

Dec.  31,  1911 17,960,000  KVA  B. 

Dec.  31,  1913 19,900,000  KVA  B. 

Dec.  31,  1914 11,000,000  KVA  B. 

Dec.  31,  1915 14,344,000  KVA  B. 

Dec.  31,  1916 16,813,000  KVA  B. 

Dec.  31,  1917 19,619,000  KVA  B. 

Dec.  31,  1918  .....  31,796,000  KVA  B. 

Dec.  31,  1919  .....  34,378,000  KVA  B. 


.  Census^ 
.  Census . 
.  Census 
.  Census . 
.  Census^ 
(est.) 
.  Census) 

Ccst.) 


w.  Ccst. 
w.  Cest.^ 
w.  Cest.^ 
w,  Ccst. 
w.  Cest.^ 
w.  Cctt* 

W.  Cc8t.^ 

w.  ccst.^ 
w.  Cest.^ 
w.  (eft.) 


ti 


Jan.  I 
Jan.  I 
Jan.  I 
Jan.  I 
Jan.  I 
Jan.  I 
Jan.  I 
Jan.  I 
Jan.  I 
Jan.  1 
Jan.  I 


1908 1,946,000 

1913 3»837,ooo 

1918 7»i78,703 

1913 11,709,868 

19M 14,617,158 

192-5 16,786,509 

1916 18,471,146 

192-7 10,178,531 

192-8 11,790,138 

192-9 2-3»2-i9.5i3 

1930 24.2-57,159 


i 


(U.  S.  Census) 
(U.  S.  Census) 
U.  S.  Census) 
U.  S.  Census) 
E.  w.  (est.J 
E.  w.  (est.) 
E.  w.  (est.) 
E.  w.  (est.) 
(U.  S.  Census) 
E.  w.  (est.) 
E.  w.  (est.) 
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40P00 


I9I4    . 

91,310 

I9I5    . 

57,130 

I9I6 

38,183 

I9I7    . 

81,007 

I9I8 

42.,388 

I9I9    . 

194,011 

1910 

•       454,139 

I91I 

830,111 

I9I3. 

•     1,450,707 

192.3    ■ 

1,806,300 

1924    . 

1,478,165 

192.5    . 

.     1,916,171 

1916      .     , 

.     1,686,187 

192.7    . 

.     3,581,106 

192.8     . 

1,081,071 

192.9    . 

1,100,000 

shares  Cn.  b. 
shares  ^n.  e. 
shares  Tn.  b. 
shares  (n.  b. 
shares  (n.  b. 
shares  Cn.  b. 
shares  ^n.  b. 
shares  Tn.  b. 
shares  Tn.  b. 
shares  ^n.  b. 
shares  ^n.  b. 
shares  (k,  b. 
shares  Cn.  b. 
shares  (n.  b. 
shares  (n.  b. 
shares  b.  w. 


Cumulative 

91,310 
149,440 
187,613 
169,630 
311,018 
506,039 
960,178 
1,790,400 
3,141,107 

5,047,407 

7.52.5,572. 
10,451,843 

13,138,030 

16,718,136 

18,800,307 

11,000,307 
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COMPOSITE  FIVE  YEAR  RECORD  AND  THREE 
YEAR  PREDICTION  OF  SELECTED  COMPANIES 


AS  INDICATED  in  prcvious  pages,  the  Directors   of  The 

/\     American  Superpower  Corporation  collected  from  com- 

JL   \^  panies  with  which  they  were  personally  connected  a 

record  of  certain  significant  statistics  for  the  years  1915-1919 

inclusive  and  an  estimate  for  the  years  1930-1931. 

The  companies  who  furnished  this  information  are: 

American  Electric  Power  Company 
American  Gas  and  Electric  Company 
American  Power  &  Light  Company 
The  Commonwealth  &  Southern  Corporation 
Electric  Power  &  Light  Corporation 
National  Power  &  Light  Corporation 
Niagara  Hudson  Power  Corporation 
Public  Service  Corporation  of  New  Jersey 
The  United  Gas  Improvement  Company 

The  statistics  are  presented  both  in  tabular  and  chart  form 
in  the  following  pages.  There  is  also  presented  a  table  of  de- 
rived statistics  which  will  also  be  of  interest.  In  furnishing 
this  information  the  companies  were  requested  to  conform  to 
the  following  specifications : 

(a)  Report  for  each  operating  company  separately  by  years  for 
the  years  1915  to  1931  inclusive,  actual  for  the  expired 
years  and  estimated  for  the  future. 

(b)  Report  information  for  electric  operations  only. 

(c)  Eliminate  all  data  pertaining  to  sales  of  electricity  to  other 
public  utilities  (including  street  railway  companies)  and 
use  of  electricity  by  street  railway  departments.  For  ex- 
ample, there  should  be  eliminated  from  K.W.  Hrs.  sales, 
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gross  earnings  and  maximum  demand,  the  results  of  sales 
to  other  public  utilities  and  of  use  of  power  by  railway 
departments,  and  a  deduction  should  be  made  from  operat- 
ing expenses,  in  arriving  at  net  income,  equal  to  the 
amount  of  the  operating  costs  of  the  power  so  sold  or  used. 

(d)  The  results  of  any  properties  acquired  as  entireties  during 
the  expired  period  (1915  to  1919  inclusive)  should  be  in- 
cluded for  complete  years  prior  to  the  time  of  acquisition 
back  to  January  i,  1915,  in  cases  where  the  annual  gross 
earnings  at  the  time  of  acquisition  amounted  to  $150,000 
or  more  but  in  cases  of  properties  acquired  having  smaller 
annual  gross  earnings  no  such  adjustment  should  be  made. 
Neither  should  anything  be  included  on  account  of  the 
probable  purchase  of  properties  in  future  years. 
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Composite      Record     and     Estimate:       1915-1931 


ELECTRIC  SALES  IN  KW.  H. 


American  Electric  Power  Company— American  Gas  and  Electric  Company— Amer- 
ican Power  &  Light  Company— The  Commonwealth  &  Southern  Corporation- 
Electric  Power  &  Light  Corporation— National  Power  &  Light  Corporation— Niag- 
ara Hudson  Power  Corporation— Public  Service  Corporation  of  New  jersey— United 

Gas  Improvement  Company 


Ye4$r 


1915  Actual 

1916  Actual 

1917  Actual 

1918  Actual 

1919  Actual 

1930  Estimated 

193 1  Estimated 
1931  Estimated 


Per  Cent 

Residenfial     Increase 

and  Over 

Commercial     Previous 
Year 


Power 


Per  Cent 

Increase 

Over 
Previous 

Year 


Total 


Per  Cent 
Increase 

Over 
Previous 

Year 


1,764,370,148  11,771,564,861  i4»535»935»io9 

3,114,716,615  16.6  13,163,616,605  11.7  16,488,353,130 

3,606,476,839  11.8  14,317,087,061  8.0  17,933,563,900 

4,064,933,087  11.7  15,996,171,050  11.6  10,061,104,137 

4,546,171,811  11.8  17,647,314,841  10.3  11,193,586,653 

5,014,749,011  10.3  18,817,486,818  6.6  13,831,135,840 

5,544,440,848  10.6  10,160,169,150  7.1  15,704,710,098 

6,108,650,541  10. 1  11,671,110,191  7.4  17,780,860,831 


135 
8.8 

11.8 

10.6 

7.4 

7.8 

8.1 
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GROSS  I^EVENUE 


650 


American  Electric  Power  Company— American  Gas  and  Electric  Company— Amer- 
ican Power  &  Light  Company— The  Commonwealth  &  Southern  Corporation- 
Electric  Power  &  Light  Corporation— National  Power  &  Light  Corporation— Niag- 
ara Hudson  Power  Corporation— Public  Service  Corporation  of  New  Jersey— United 

Gas  Improvement  Company 


Yior 


1915  Actual 
192.6  Actual 

1917  Actual 

1918  Actual 
192.9  Actual 

1930  Estimated 

193 1  Estimated 
I93X  Estimated 


Per  Cent 
Kesidential     Increase 

mid  Over 

Commercial    Previous 
Year 


Power 


Per  Cent 
Increase 

Over 
Previous 

Year 


Total 


Per  Cent 
Increase 

Over 
Previous 

Year 


$163,346,843 
189,176,031 
iii,503,485 

137.145.339 
2-55.987.178 
2-73.033.108 

2-95.M9.4io 
319,604,550 


15.8 
11.7 

Il.L 
7.8 
6.7 

8.1 
8.1 


$160,778,653 
181,538,710 
197,886,118 
115,480,069 

2.35.556.915 

148,904,194 

166,761,016 
186,759,610 


135 
8.3 

8.9 

9-2. 

5-7 

7-1 

7-5 


$314,115,496 
371,714,751 

409.389.703 
451,615,408 

491.544.093 
52-1,937,302. 
561,011,436 
606,364,170 


14.7 

lO.l 

10.6 
8.5 
6.1 

7-7 
7.8 
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GROSS  INCOME  (Alter  Operating  Expenm) 
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American  Electric  Power  Company— American  Gas  and  Electric  Company— Amer- 
ican Power  &  Light  Company— The  Commonwealth  &  Southern  Corporation- 
Electric  Power  &  Light  Corporation— National  Power  &  Light  Corporation— Niag- 
ara Hudson  Power  Corporation— Public  Service  Corporation  of  New  Jersey— United 

Gas  Improvement  Company 


Year 

1915  Actual 

1916  Actual 

1917  Actual 

1918  Actual 

1919  Actual 

1930  Estimated 

193 1  Estimated 
1931  Estimated 


Per 

Cent    Increase 

Over  Previous  Year 

$189,179,519 

•  •  ■  • 

111,187,311 

17.0 

149,651,184 

11.8 

2.85,303,179 

M-2. 

310,168,961 

8.8 

331.567,305 

6.8 

358,191,804 

8.Z 

388,503,674 

8.3 
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NU/ABCR  OF  CUSTOMERS  AT  END  OF  YEAR 


American  Electric  Power  G)mpany— American  Gas  and  Electric  Gjmpany— Amer- 
ican Power  &  Light  Company— The  G)mmonwealth  &  Southern  Gjrporation— 
Electric  Power  &  Light  Corporation— National  Power  &  Light  Corporation— Niag- 
an  Hudson  Power  Corporation— Public  Service  Corporation  of  New  Jersey— United 

Gas  Improvement  Company 


Yisr 


1^5  Actual 

192.6  Actual 

152.7  Actual 
1918  Actual 
X9L9  Actual 
X930  Estimated 
193 1  Estimated 
x^x'.Estimated 


Residential 

and 
Cotfffnifcial 


3,885,194 
4,x89.9i4 

4.504.839 
4,914,906 

5,i76,6ix 

5,365,111 

5,643,416 

5,864,805 


Per  Cent 

Increase 

Omr 

Frevious 


10.3 

50 
91 
5  2- 
3-7 

3-9 


Power 


159.039 
186,3  IX 

XI  1,803 

X4i,io5 

X5X,86x 

178,718 

300.174 
3x0,4x9 


Per  Cent 
Increase 

Over 
Previous 

Year 


17.X 

137 

139 

4.8 

lo.x 

7-7 
6.7 


Total 


4.044.333 
4,476,136 

4,7i6,64x 

5,156,111 

5,4x9,474 

5.^3.839 
5.943.590 
6,i85,x34 


PerCene 
Increast 

Over 
Prevtous 

Year 


10.5 

5-3 
9-3 
5-3 
3-9 
5-3 
41 
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American  Electric  Power  Company— American  Gas  and  Electric  Company— Amer- 
ican Power  &  Light  Company— The  Commonwealth  &  Southern  Corporation— 
Electric  Power  &  Light  Corporation— National  Power  &  Light  Corporation— Niag- 
ara Hudson  Power  Corporation— Public  Service  Corporation  of  New  Jersey- United 

Gas  Improvement  Company 


Year 

19x5  Actual 
19x6  Actual 
19x7  Actual 
19x8  Actual 
19x9  Actual 

1930  Estimated 

193 1  Estimated 
193X  Estimated 


Per 

Cent    Increase 

Over  Previous  Year 

4,i87,64x 

•  ■  •  • 

4.72-3.530 

IX.7 

5,064,443 

7.1 

5,469,xi6 

8.0 

5.933.401 

84 

6,417,543 

8.3 

6,914,315 

7-7 

7.449.300 

7.6 

43 1 


I  s 


HNi>M»i 


•NiHBli^HNI^^Ht^HBMa 


•■•■ii^H»HBB«^KNHHHB|»^BB«^^NM 


THE        AMERICAN        SUPERPOWER        AWARD 


50 
45 
40 
35 

•  30 

e 
o 
•£  25 

^20 

15 

lO 


ESTIA^TCD  POPULATION  SERVED 


^^^"^"^"^^"""""""^^^   ^^^^^^"^^^""^■^^"■^  — M"i"™^^^^™w^™.M™ii™^^   a^H^^iHBHiHHMHHiiiK^MMH  ^^^m^^^mi^mmmm-^mm^^^mm   — ^^^^^^h^^_^^^^^.^h  ^^^^^b^^b^^^m^h^^^h 

= 


ompostte 


\i 


1 


r4 


n 

<> 


S 


American  Electric  Power  G>mpan5r— American  Gas  and  Electric  Company— Amer- 
ican Power  &  Light  G)mpany— The  Commonwealth  &  Southern  Corporation— 
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REUBEN  Benjamin  Sleight,  the  son  of  Levi  J.  and  Kather- 
ine  C.  (Buchler)  Sleight,  was  born  at  Laingsburg, 
^Michigan,  on  June  30,  1889.  He  received  his  early  edu- 
cation in  the  public  schools  of  his  native  State,  and,  in  1908, 
entered  the  University  of  Michigan,  where  he  studied  engi- 
neering for  three  years. 

In  June,  191 1,  Mr.  Sleight  left  the  University  and  took  em- 
ployment with  the  Racine  Boat  Manufacturing  Company,  at 
Muskegon,  Michigan,  as  a  Draftsman  in  the  mechanical  and 
structural  design  of  lightships  for  the  Federal  Government. 
The  opportunities  of  the  West  then  attracted  him  to  Denver, 
Colorado,  where  he  entered  the  office  of  the  Field,  Fellows,  and 
Hinderlider  Engineering  Company,  in  September,  i9ii. 

In  January,  1913,  Mr.  Sleight  left  this  work  and  was  em- 
ployed immediately  as  Construction  Foreman  and  Concrete  In- 
spector on  irrigation  structures  and  well  development  for  the 
Tucson  Farms  Company,  near  Tucson,  Arizona.  In  June,  1913, 
Mr.  Sleight  was  appointed  Assistant  Irrigation  Engineer  in  the 
U.  S.  Department  of  Agriculture,  which  position  he  held  until 
he  entered  the  Army  in  1917. 

In  September,  1914,  on  leave  of  absence  from  his  Govern- 
ment position,  Mr.  Sleight  re-entered  the  University  of  Mich- 
igan from  which  he  was  graduated  as  a  Bachelor  in  Marine 
Engineering  in  the  early  summer  of  1915.  During  his  Senior 
year  at  the  University,  he  was  made  an  Assistant  in  the  De- 
partment of  Civil  Engineering.  On  leaving  the  University  and 
resuming  his  Government  connection,  in  July,  191 5,  he  was 
assigned  to  the  work  of  establishing  a  research  laboratory,  at 
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REUBEN  Benjamin  Sleight,  the  son  of  Levi  J.  and  Kather- 
ine  C.  (Buchler)  Sleight,  was  born  at  Laingsburg, 
i- Michigan,  on  June  30,  1889.  He  received  his  early  edu- 
cation in  the  public  schools  of  his  native  State,  and,  in  1908, 
entered  the  University  of  Michigan,  where  he  studied  engi- 
neering for  three  years. 

In  June,  1911,  Mr.  Sleight  left  the  University  and  took  em- 
ployment with  the  Racine  Boat  Manufacturing  Company,  at 
Muskegon,  Michigan,  as  a  Draftsman  in  the  mechanical  and 
structural  design  of  lightships  for  the  Federal  Government. 
The  opportunities  of  the  West  then  attracted  him  to  Denver, 
Colorado,  where  he  entered  the  office  of  the  Field,  Fellows,  and 
Hinderlider  Engineering  Company,  in  September,  1911. 

In  January,  1913,  Mr.  Sleight  left  this  work  and  was  em- 
ployed immediately  as  Construction  Foreman  and  Concrete  In- 
spector on  irrigation  structures  and  well  development  for  the 
Tucson  Farms  Company,  near  Tucson,  Arizona.  In  June,  1913, 
Mr.  Sleight  was  appointed  Assistant  Irrigation  Engineer  in  the 
U.  S.  Department  of  Agriculture,  which  position  he  held  until 
he  entered  the  Army  in  1917. 

In  September,  1914,  on  leave  of  absence  from  his  Govern- 
ment position,  Mr.  Sleight  re-entered  the  University  of  Mich- 
igan from  which  he  was  graduated  as  a  Bachelor  in  Marine 
Engineering  in  the  early  summer  of  1915.  During  his  Senior 
year  at  the  University,  he  was  made  an  Assistant  in  the  De- 
partment of  Civil  Engineering.  On  leaving  the  University  and 
resuming  his  Government  connection,  in  July,  1915,  he  was 
assigned  to  the  work  of  establishing  a  research  laboratory,  at 
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Denver,  for  the  purpose  of  studying  evaporation  from  free 
water  surfaces,  soils,  and  river-bed  materials. 

Mr.  Sleight's  military  career  began  in  October,  1917,  with 
his  appointment  as  Production  Engineer,  Signal  Corps,  U.  S. 
Army.  In  January,  1918,  he  was  commissioned  a  Second  Lieu- 
tenant in  the  Signal  Reserve  Corps.  He  was  promoted  to  First 
Lieutenant,  Air  Service,  U.  S.  Army,  on  September  ^5,  1918, 
and  remained  in  the  Air  Service  until  July,  1919.  He  held  the 
commission  of  Captain  in  the  Air  Service  OflScers*  Reserve 
Corps  until  his  death. 

From  1919  to  19x1  Mr.  Sleight  was  associated  as  Appraisal 
Engineer  with  H.  E.  Riggs,  at  Ann  Arbor,  Michigan.' In  192J. 
he  severed  his  connection  with  the  appraisal  work  to^take  the 
position  of  Engineer  with  the  Minnesota  Tax  Commission, 
which  position  he  held  at  the  time  of  the  Bonbright  Prize 
Essay  Competition  in  1915. 

In  the  fall  of  1916  he  resigned  his  position  with  the  Minne- 
sota Tax  Commission  to  accept  an  appointment  on  the  Engi- 
neering Staff  of  the  United  States  Department  of  Commerce  as  an 
aide  to  the  then  Secretary,  Herbert  Hoover.  As  an  assistant  to 
Mr.  Hoover  he  was  detailed  to  work  out  special  waterways 
problems.  At  the  time  of  his  death  on  November  14,  19^7,  he 
was  in  Vermont,  having  left  Washington  in  an  airplane  to 
gather  advance  information  in  the  areas  then  flooded.  The 
injuries  from  which  he  died  were  suffered  in  the  landing  of  the 
plane  at  Montpelier,  Vermont, 

Mr.  Sleight  was  the  author  of  a  number  of  papers  published 
in  various  engineering  and  scientific  periodicals,  was  a  member 
of  the  University  of  Michigan  Chapter  of  Sigma  Xi  and  was  an 
Associate  Member  of  the  American  Society  of  Civil  Engineers. 

Mr.  Sleight  was  married  on  October  30,  1913,  to  Doris  M. 
Cutter,  of  Muskegon,  Michigan.  He  is  survived  by  Mrs.  Sleight 
and  by  a  daughter,  Ann. 
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Development  of  the 

Electric  Light  and  Power  Industry 

in  the  United  States  during  the  Period  of  igzo-ig^o 


BY 
REUBEN     B.    SLEIGHT 


WHAT  UNIT  of  measurement  shall  be  applied  to  the  1910- 
30  electric  light  and  power  development?  Kilowatt 
hours,  miles  of  line,  dollars,  number  of  employees, 
homes  lighted,  is  any  one  of  them  alone  suitable?  Or  can  we  get 
a  proper  conception  from  a  consideration  of  individual  happi- 
ness, standard  of  living,  national  well  being  and  America's  secur- 
ity? Perhaps  a  combination  of  the  tangible  and  intangible  will 
be  best.  The  decade  presents  a  series  of  records  for  all  of  those 
things  that  can  be  reduced  to  statistics,— plants  built,  use  of 
power,  financial  operations,  the  entire  extension  of  the  electric 
utility.  Percentages  obtained  from  our  population  increase  of 
14  millions  must  be  multiplied  by  from  10  to  15  to  equal  the 
changes  in  the  power  and  light  industry. 

The  vast  number  of  persons  enjoying  its  benefits  indicates 
the  far  reaching  influence  of  electricity  upon  our  lives.  Some  75 
millions  live  in  electrically  equipped  homes;  7  or  8  millions 
engage  in  occupations  dependent  upon  central  stations  for 
source  of  power;  perhaps  4  million  are  owners  of  stocks  and 
bonds  of  electric  light  and  power  companies.  These  figures  arc 
several  hundred  percent  above  those  of  192.0. 

Electricity,  a  servant  doing  the  work  of  tens  of  millions  of 
men,  extracting  our  raw  materials,  operating  our  factories,  facil- 
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i  tating  our  transportation  and  communication ,  making  our  high- 
ways more  safe,  our  homes  more  comfortable  and  our  country 
more  prosperous  and  secure,  can  be  the  subject  for  volumes.  Its 
development  has  had  its  acts  of  heroism,  its  romances  and  its 
sacrifices.  These  will  continue.  But  the  vision,  the  imagination 
and  the  every  day  toil  of  the  engineers,  the  financiers,  the  admin- 
istrators, together  with  efficient  organizations  and  a  growing 
understanding  by  the  public  have  brought  the  electric  power 
and  light  industry  to  its  high  position  of  today  and  furnished 
us  with  power  at  a  lower  cost  than  ever  before.  The  1910-30 
accomplishments  of  these  individuals  and  organizations  are  the 
ones  that  are  to  be  reviewed  here.  The  romances  must  be  left  to 
the  poet  and  novelist. 

The  discussion  of  the  decade's  development  has  been  divided 
into  sections.  The  order  of  their  presentation  is  not  meant  to 
emphasize  the  importance  of  any  group  of  activities.  Each  is 
essential  to  the  success  of  the  others. 

BNGIN-EERINO 

A  catalog  only  of  electric  light  and  power  engineering  ac- 
complishments of  the  past  decade  or  any  other  of  the  last  five 
would  fill  many  pages.  But  few  things  can  be  mentioned.  They 
will  be  discussed  under  five  headings. 

THE    STEAM    CENTRAL    STATION 

Increased  efficiency  in  utilization  of  the  potential  energy  of 
fuel  is  the  outstanding  feature  in  steam  station  development.  In 
1910  very  few  plants  could  generate,  under  regular  operating 
conditions,  a  kilowatt  hour  of  energy  with  less  than  x  pounds 
of  the  ordinary  grade  of  steam  coal.  By  1915  there  were  new 
stations  that  had  an  average  operating  figure  of  less  than  1.5 
pounds  per  kilowatt  hour.  Now,  in  the  latest  plants,  the  pro- 
duction of  a  kilowatt  hour  of  electrical  energy  with  less  than  a 
pound  and  a  quarter  of  the  average  grade  of  coal  is  common. 

Table  I  presents  statistics  of  fuel  consumption  of  the  coun- 
try as  a  whole.  In  terms  of  quantity  of  fuel  the  improved  effi- 
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cicncy  from  1910  to  192.5  was  sufficient  to  save  the  equivalent  of 
15,000,000  tons  of  coal  in  the  year  1924.  The  19x9  output  has 
been  secured  with  the  equivalent  of  50,000,000  tons  less  of  coal 
than  would  have  been  necessary  under  192.0  conditions,  or  a 
saving  greater  than  the  total  amount  of  coal  consumed  during 
1919,  by  plants  generating  electricity  for  public  use. 
j^  Among  the  factors  contributing  to  the  improved  efficiency 
"^  are:  more  thorough  combustion  of  coal  and  the  conservation  of 
heat  by  improved  furnaces,  larger  boiler  and  turbine  units,  steam 
and  air  preheating,  by  bleeding  and  increased  steam  pressures. 
In  1910  the  io,ooo  KW  machine  was  large;  there  were  but 
few  of  them.  By  1915  several  50,000  KW  units  were  being  built 
and  installed.  The  100,000  KW  steam  driven  electric  generating 
machine  is  now  in  successful  use.  Three  hundred  pound  pres- 
sures were  high  in  19x0.  A  few  large  plants  of  1924  and  1915 
design  used  550  pounds  and  one  was  put  into  use  with  a  1,2.00 
pound  boiler  and  1,000  pounds  at  the  turbine.  At  present  in  new 
designs  there  is  a  general  trend  toward  the  highest  pressures  of 

The  use  of  powdered  coal  as  steam  making  fuel  has  extended. 
It  is  particularly  good  in  the  standby  plant  as  banking  of  fires 
is  eliminated  and  a  minimum  of  attendance  is  required. 

While  practically  all  of  the  increased  efficiency  has  been  ob- 
tained on  the  heat  side  of  the  generating  plant  (the  greatest 
opportunity  for  improvement  existed  there  and  still  does)  much 
has  been  done  in  generator  design  and  in  central  station  control. 
4  It  may  be  that  the  overall  size  of  the  plant  has  about  reached 

its  limit.  It  has  increased  from  100,000  KVA  in  1910,  to  300,000 
KVA  in  1915  and  750,000  KVA  now.  It  appears  that  there  are 
only  three  or  four  places  in  the  country  where  this  large  size  can 
be  called  advantageous  or  justified. 

WATER    POWER    ENGINEERING 

Notable  items  of  hydro  central  station  development  include 
the  manufacture  and  successful  operation  of  the  75,000  horse- 
power turbine  in  a  single  unit,  the  development  of  various  de- 
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vices  in  connection  with  the  draft  tube  and  tail  race  to  increase  , 
head,  and  the  building  of  remotely  controlled  or  automatic 
power  plants. 

Efficiency  in  the  turbine  has  increased  but  little.  In  that 
remaining  margin  there  was  not  much  upon  which  to  work. 
The  vertical  reaction  machine  has  been  selected  for  most  of  the 
low  and  medium  head  plants,  with  the  impulse  wheel  generally 
installed  for  the  high  head  of  developments  of  the  Mountain 
and  Pacific  States.  However,  for  a  few  high  head  plants  the  reac- 
tion turbine  has  been  designed  and  operated  satisfactorily.  The 
propeller  type  runner  is  a  development  of  the  decade  that  gives 
high  efficiencies  and  good  operation.  Adoption  of  higher  specific 
speeds  of  runners  has  resulted  in  a  reduction  of  size  and  cost  of 
generating  units. 

Methods  of  hydro  plant  testing  have  improved,  particularly 
water  measurement.  The  National  Hydraulic  Laboratory  has 
taken  an  important  part  in  hydraulic  research.  Studies  by  indi- 
viduals, by  companies  and  by  the  Government  have  added  much 
to  our  available  data  on  water  resources  and  development  costs. 

The  quantities  of  earth  and  rock  moved,  and  concrete  placed 
in  the  past  ten  years  have  been  enormous.  However,  to  fairly 
describe  the  civil  engineering  accomplishments  each  project 
would  have  to  be  handled  as  the  special  problem  that  it  is. 

TRANSMISSION,    SUBSTATIONS    AND 

DISTRIBUTION 

Higher  voltages,  longer  lines,  duplicate  heavy  duty  circuits, 
better  control  and  slightly  lower  losses  mark  the  transmission 
developments.  Maximum  voltage  in  1910  was  150,000,  1913 
saw  the  first  higher  voltage  in  use,  110,000.  The  maximum  is  / 
still  110,000.  Higher  voltages  can  be  controlled  and  their  equip- 
ment built,  but  have  not  appeared  to  be  economically  justified 
as  yet.  With  the  scattered  large  sized  steam  plants  in  industrial  I  / 
districts  115  to  150  miles  is  about  the  maximum  distance  for 
transmitting  large  quantities  of  power  over  single  lines.  So  in 
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few  cases  have  voltages  over  150,000  been  thought  justified  in 
the  eastern  half  of  the  country. 

The  high  voltage  line  completely  encircling  large  cities  has 
been  extended  in  use.  Really  an  extension  of  the  power  house 
high  tension  bus,  it  probably,  by  having  numerous  substations, 
has  done  as  much  as  any  one  thing  to  insure  a  continuity  service 

in  the  city. 

High  tension  underground  has  been  delayed  longer  than 
desirable  because  of  the  lack  of  a  satisfactory  high  voltage  cable. 
In  192.0  there  was  very  little  underground  above  15,000  volts. 
One  hundred  ten  thousand  volt  cable  is  now  available  but  the 
cost  has  prohibited  its  use  except  where  very  large  concentrated 
city  loads  are  such  that  they  can  no  longer  be  handled  by  the 
admittedly  undesirable  nearby  plant.  Automatic  substations, 
while  not  new  to  the  decade,  have  increased  in  popularity. 

Distribution  systems  of  hundreds  of  small  cities  and  villages 
have  been  rebuilt  with  heavier  conductor  as  large  companies 
have  acquired  the  properties  either  from  the  municipality  or  in 
consolidation  of  companies.  Whole  suburbs  have  been  laid  out 
for  and  supplied  with  underground  electric  service. 


ILLUMINATION    AND    ELECTRICAL 

APPLIANCES 

Illumination  presents  more  contact  points  between  the  indus- 
try and  the  public  than  does  any  other  use.  A  gradual  change  in 
the  lamp  itself,  better  direction  and  reflection  of  the  light,  our 
homes  wired  in  a  manner  to  make  them  more  truly  electrical, 
not  only  in  lighting  and  decorative  effects,  but  also  for  the  use 
of  appliances,  are  notable  accomplishments.  A  really  effective 
placing  of  the  street  light  and  the  production  of  proper  devices 
for  highway  lighting  are  new  to  the  ten-year  period. 

The  electrically  operated  refrigerating  plant  for  the  home 
has  been  made  practical  in  the  decade.  Range  regulation  has 
been  simplified.  The  electric  laundry,  the  electric  kitchen,  the 
electrically  heated  bathroom,  the  electrically  cooled  bedroom, 
the  electrically  operated  sewing  room,  electrically  cleaned  floors 
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are  not,  of  course,  developments  of  the  period,  but  their  improve- 
ment to  ultimately  make  possible  the  100%  electric  home  has 
progressed  far. 


INDUSTRY 


Scientific  developments  of  the  192.0-30  period  in  the  electri-  ^ 
fication  of  industry  that  will  have  Sreat  effect  upon  central  sta- 
tion production  are  in  the  electrochemical  and  electrometallur- 
gical  fields. 

For  several  years,  before  19x0,  electric  furnaces  were  avail- 
able for  some  special  heating  processes.  Furnaces  for  steel  foun- 
dry use,  and  some  in  malleable  shops,  were  put  into  use  in  1919 
and  192.0  with  quite  general  success.  Very  little  extension  was  . 
needed  up  to  192.5,  but  since  many  new  installations  with  im- 
provements have  been  made,  bringing  to  the  central  station  a 
load  desirable  as  to  both  power  factor  and  load  factor. 

In  the  field  of  electrochemistry,  as  apart  from  the  operation 
of  electric  furnaces,  zinc  and  aluminum  production  are  among 
the  leaders.  Magnesium,  electrically  produced,  in  commercial 
quantities,  is  a  development  of  the  decade,  and  in  the  last  five 
years  has  assumed  importance.  The  production  of  fertilizer  in 
concentrated  form  is  just  beginning  and  has  a  potential  demand 
for  large  quantities  of  power  as  the  process  becomes  more  nearly 
perfected. 

The  electrical  engineer  has  succeeded  in  producing  a  satis- 
factory high  power  factor  motor  in  the  small  sizes.  The  electri- 
fication of  excavating  equipment,  the  replacement  of  steam  by 
electric  hoists  in  mines,  the  complete  electrification  of  many 
coal  mines,  cutters,  loaders  and  all  haulage  motor  operated,  has 
taken  place  rapidly. 

Even  though  the  industrial  load  is  nearly  65%  of  the  total* 
central  station  load,  except  in  this  general  way,  it  is  not  pos- 
sible to  describe  here  the  engineer's  part  in  the  electrification 
that  has  taken  place.  It  has  been  a  process  of  motorization  and 
application  of  electricity  in  nearly  every  branch  of  extractive,  t^ 
transformative  and  distributive  industrial  endeavor. 
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CENTRAL    STATION    CAPACITY    AND    LOAD 

At  the  beginning  of  the  1910-30  decade  there  were  in  Amer- 
ica central  stations  having  a  total  capacity  of  14,609,000  KVA. 
By  19x5,  additions  and  new  plants  made  the  figure  15,800,000. 
At  the  end  of  ten  years  the  rated  capacity  of  all  generators  of 
central  electric  light  and  power  stations  in  the  United  States  is 
37,300,000  KVA.  The  1910  generating  capacity  has  been  multi- 
plied by  over  two  and  one-half.  Or  if  based  upon  population 
there  has  been  an  increase  from  0.138  KVA  to  0.316  KVA  for 
every  man,  woman  and  child  in  continental  United  States.  From 
where  has  the  demand  that  required  such  an  enormously  in- 
creased capacity  come? 

Two  principal  sources  are  responsible,  industry  as  repre- 
sented by  manufactures  and  mines,  and  the  classification,  light- 
ing, comprising  residential,  commerical  and  municipal.  Al- 
though the  greatest  relative  change  has  been  in  the  lighting 
load,  industry  now  as  in  1910,  has  much  the  greater  require- 
ment. The  third  demand  is  transportation.  Its  change  has  been 

relatively  small. 

At  our  manufacturing  plants  and  mines  as  reported  by  the 
1919  census,  there  was  installed  power  supplying  equipment 
of  over  36,000,000  horsepower  capacity.  (Manufactures  19,- 
500,000,  mines  6,700,000).  Thirty  percent  was  in  motors  oper- 
ated by  energy  purchased  from  central  stations.  Now  with 
49,000,000  horsepower  in  manufacturing  plants  and  mines 
slightly  over  50%  depends  upon  central  stations  for  its  power. 
This  makes  an  increase  in  motor  capacity  of  13,800,000  horse- 
power. The  energy  consumed  by  these  motors  and  by  industrial 
heating  and  chemical  processes  not  represented  by  the  horse- 
power figures  was  18,375,000,000  KWH  more  in  1919  than  in 
1910.  Table  II  presents  the  statistics  in  some  detail  by  sections 
of  the  country. 

The  lighting  load  has  shown  a  very  much  higher  propor- 
tional increase.  The  number  of  lighting  customers  was  7,171 ,000 
Jan.  I,  1910.  Now  there  are  11,110,000  and  the  average  con- 
sumption of  electrical  energy  per  customer  is  nearly  50%  higher 
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than  lo  years  ago.  Thus  the  total  energy  increase  for  this  class 
has  been  from  4,581,000,000  in  1910  to  10,960,000,000  KWH  in 
19x9.  It  alone  used  as  much  last  year  as  the  total  production  for 
all  purposes  in  191 5. 

In  1910  the  central  stations  had  around  ^}4  million  residen- 
tial customers.  It  was  estimated  that  15%  of  the  homes  were 
then  adequately  supplied  with  appliances.  But  by  1915  when 
an  additional  5>^  million  residences  had  been  connected  to  cen- 
tral stations,  competent  authority  estimated  that  only  18%  had 
a  full  equipment  of  the  common  appliances.  Intensive  educa- 
tional campaigns  were  begun  about  the  middle  of  the  decade. 
Research  work  was  placed  under  way  to  secure  more  data  rela- 
tive to  the  value  of  appliances  to  both  the  serving  utility  and 
the  customer.  Electric  home  demonstrations  were  staged.  Serv- 
ice surveys  were  made  by  the  power  and  light  utilities.  The 
results  are  mutually  satisfying  to  the  company  and  consumer. 
Now,  with  nearly  19  million  homes  with  electric  service,  over 
30%  are  well  equipped  with  electric  appliances  in  addition  to 
lights. 

The  electric  railway  load  is  larger  than  in  1910,  but  the 
increase  has  been  relatively  slight.  Some  sections  show  prac- 
tically no  change.  Others,  in  which  are  located  large  centers  of 
population,  have  greater  demands  about  in  proportion  to  the 
population  growth.  In  addition,  and  shown  by  table  II  with 
the  electric  railway  consumption,  a  few  of  the  large  cities  and 
their  surrounding  territory,  now  use  some  energy  for  steam 
railroad  electrification. 

Steam  road  electrification  demands  upon  the  central  stations 
of  electric  light  and  power  companies  have  almost  entirely  de- 
veloped in  the  past  decade.  At  the  time  of  the  first  electrifica- 
tion, around  30  years  ago,  the  railroads  built  their  own  power 
plants  and  continued  the  policy  up  to  1910  or  thereabouts,  when 
the  early  contracts  were  made  by  the  railroads  and  central  sta- 
tion companies  for  energy.  Terminal  electrification  during  the 
past  few  years  has  to  some  extent  been  following  the  plan  of 
purchasing  power.  Although  this  was  advocated  years  ago  by 
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progressive  power  company  executives,  not  until  the  railroad 
company  officials  were  convinced  that  a  power  service  equal  to 
or  better  than  their  own  could  be  furnished  by  the  electric  power 
industry,  did  the  railroad  corporations  contract  with  the  power 
companies  for  energy.  It  is  now  becoming  widely  recognized 
that  the  production  of  electrical  energy  is  not  the  transporta- 
tion companies'  business,  and  that  the  plan  of  purchasing  it 
from  the  central  station  companies  is  superior. 

Summarizing,  there  has  been  used  in  1919  a  total  of  76,910,- 
000,000  KWH,  as  against  19,144,000,000  KWH  in  1910.  This 
means  that  the  central  electric  light  and  power  stations  have 
had  to  generate  91  billion  KWH.  A  slightly  improved  capacity 
factor  has  made  this  possible  with  a  generator  capacity  that 
has  not  grown  quite  in  proportion  to  the  load.  This  factor  is 
discussed  in  another  section.  A  much  better  capacity  factor  may 
be  expected  as  the  load  becomes  more  evenly  balanced  and  in- 
terconnections arc  extended. 

Figure  I  indicates  graphically  the  relative  changes  that  have 
taken  place  in  central  station  load  in  the  past  decade.  Figures 
II  and  III  present  curves  of  central  station  capacity  and  pro- 
duction. The  production  figure  for  1919  is  comparable  to  those 
of  the  U.  S.  Bureau  of  the  Census  for  prior  years.  The  91  billion 
is  production  of  central  electric  light  and  power  stations  only. 
There  is  not  included  energy  generated  by  electric  railway  plants 
and  such  other  power  stations  as  are  reported  upon  monthly  by 
the  U.  S.  Geological  Survey. 

In  Figure  II  is  the  division  of  central  stations  as  between  fuel 
burning  and  water  power  plants.  Less  than  30%  of  the  total 
KVA  at  the  present  time  is  capacity  of  hydro  electric  plants. 
And  as  to  location,  81%  of  the  fuel  burning  plant  capacity  and 
51%  of  the  hydro  plant  capacity  is  east  of  the  Mississippi.  This 
indicates  the  extent  to  which  the  electrification  of  industry  has 
had  to  depend  upon  fuel.  It  must  continue  to  use  fuel  to  produce 
the  major  portion  of  the  power  required.  The  ratio  of  water 
power  plant  capacity  to  fuel  plant  capacity  can  increase  but 
little,  if  any,  and  ultimately  it  must  decrease  a  good  deal. 
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The  figures  of  the  U.  S.  Geological  Survey's  estimate  of 
potential  water  power  in  the  United  States  (announced  1924) 
are  the  basis  of  this  statement.  The  potential  developed  and 
undeveloped  water  power  in  the  United  States  available  50% 
of  the  time  is  55,030,000  horsepower.  We  now  have  primary 
power  capacity  as  follows,  not  including  steam  railroads: 

Type:  Central  electric  stations    .  40,000,000   Horsepower 

Electric  railway  plants  .  .  4,000,000 
Power  plants  of  manufac- 
turing establishments 
and  mines  (not  including 
motors  operated  by  cen- 
tral station  energy)    .    .  24,150,000 

68,150,000    Total  Hp, 

FIGURE    II. 
Capacity  of  Generators  in  Central  Electric  Light  and  Power  Plants  in  the  United  States 
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FIGURE    III. 
Energy  Generated  by  Central  Electric  Light  and  Power  Plants 
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Central  stations  of  the  electric  light  and  power  industry  now 
have  a  capacity  equal  to  nearly  75%  of  all  the  potential  water 
power  in  the  country.  The  distribution  of  the  potential  water 
power  is : 

Section:         New  England 1,978,000   Horsepower 

Middle  Atlantic 5,688,000 

South  Atlantic 4,464,000 

East  North  Central    .   .   .  1,391,000 

West  North  Central   .    .    .  1,844,000 

East  South  Central     .    .    .  1,004,000 

West  South  Central    .    .    .  888,000 

Mountain     .......  15,513,000 

Pacific 11,160,000 


55,030,000 


Total  Hp. 
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From  this  distribution  and  from  table  II,  it  is  seen  that 
while  only  19%  of  the  central  station  capacity  is  west  of  the 
Mississippi,  71%  of  the  nation's  water  power  is  there.  Further, 
just  about  80%  of  industry,  as  represented  by  manufacturing 
and  mines,  is  at  present  east  of  the  Mississippi  River.  The 
nation's  industrial  center  has  moved  from  the  Atlantic  coast 
toward  the  Mississippi  gradually  over  a  period  of  scores  of 
years.  But  for  it  to  move  to  the  location  of  our  greatest  water 
power  resources,  the  Mountain  and  Pacific  States,  is  almost  in- 
conceivable. Can  Mountain  States  power  be  brought  to  middle 
west  industry?  Future  developments  only  can  answer  the  ques- 
tion. 

THE    COMMERCIAL    ASPECT 

Divide  the  decade  into  two  five  year  periods,  analyze  the 
acquisition  of  new  electric  light  and  power  business  during 
each,  both  are  found  to  approach  the  condition  of  a  seller's 
market.  This  is  more  evident  during  the  first  half  decade  due  to 
the  readjustment  and  catching  up  processes  after  the  war.  But 
even  though  such  was  the  case,  it  was  accompanied  by  very 
little  selection  of  new  business.  The  load  was  taken  as  it  came, 
or  as  fast  as  the  utilities  could  build  plants  and  extensions  to 
care  for  it.  It  represented  a  growth  natural  under  the  conditions, 
but  not  as  would  be  planned  to  get  the  maximum  use  of  equip- 
ment. 

The  selective  procedure  cannot  be  followed  by  the  electric 
light  and  power  utility  to  the  extent  of  accepting  or  refusing 
new  business  offered  it;  but  means  for  balancing  the  load  and 
improving  both  power  factor  and  load  factor  do  exist.  The  new 
business  of  1915-19  has  been  of  a  slightly  more  desirable  kind  in 
general  than  that  of  1910-14.  In  the  past  six  years,  more  than 
ever  before,  commercial  departments  have  been  seeking  loads 
for  off  peak  periods,  such  as  truck  charging  and  certain  heating 
and  chemical  processes;  to  get  a  wider  use  of  household  appli- 
ances; of  electric  signs;  and  to  promote  such  other  sales  as 
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balance  the  load.  The  results  of  the  efforts  are  noticeable,  to  a 
limited  extent  upon  some  load  curves,  just  beginning  in  other 
cases.  In  another  five  years  the  ratios  depending  upon  these 
factors  will  be  materially  improved. 

Rates  for  some  classes  of  service,  business  that  has  developed 
largely  since  1910,  were  in  the  beginning  figured  upon  a  very 
indefinite  basis.  The  electric  range  load  is  an  example.  Rule  of 
thumb,  without  much  rule  at  that,  determined  charges  before 
the  N.E.L.A.  investigation  of  1924-15.  Other  studies  by  this 
association  have  aided  commercial  departments  in  building  rate 
structures  and  in  the  load  selection  problem. 

It  can  be  said  that  there  are  now  fairly  generally  adopted 
basic  rate  structures  for  nearly  all  classes  of  service.  Even  as 
late  as  1910  there  were  a  great  number  of  flat  rate  residential 
customers.  Many  utilities  charged  a  fixed  amount  per  kilowatt 
hour  regardless  of  quantity,  modified  perhaps  by  a  monthly 
minimum.  More  equitable  schedules  have  been  or  are  being 
worked  out  by  nearly  every  progressive  company,  and  for  many 
municipally  owned  systems.  Widely  used  today,  and  showing 
the  greatest  growth  in  the  past  ten  years  is  the  rate  structure 
combining  service,  demand  and  energy  charges.  Methods  of 
computing,  applying  and  billing  vary,  but  the  basic  principles 
are  similar,  and  in  the  ten  years  this  type  of  schedule  has  be- 
come standard  practice. 

Agriculture  is  said  to  be  the  greatest  industry  of  the  nation, 
the  basic  industry.  The  railroad  man  admits  that,  but  his  quali- 
fication is  that  transporation  has  made  agriculture  what  it  is. 
The  statement  is  perhaps  true.  What  about  the  relation  of  agri- 
culture and  the  electric  light  and  power  industry?  What  can 
electricity  do  for  farms?  A  problem  is  presented  the  solution  of 
which  falls  not  to  the  commercial  department,  as  such,  but  one 
which  is  going  to  require  management,  engineering  and  legal 
thought  as  well.  The  reason  for  its  discussion  here  is  that  com- 
mercial departments  have  in  the  past  been  most  generally  called 
upon  to  handle  what  has  been  done. 
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There  are  in  the  neighborhood  of  6,000,000  farms  in  the 
United  States.  Around  15%  have  some  kind  of  electric  service, 
either  their  own  direct  current  storage  battery  plants  or  central 
station  connections.  This  electric  service  goes  little  further  than 
lights  for  the  buildings  and  a  few  household  appliances.  What 
is  the  motor  capacity  that  might  be  advantageously  used  on 
these  6,000,000  farms?  As  yet  we  do  not  know.  A  good  deal  of 
study  has  been  put  upon  the  entire  question  in  the  past  ten 
years.  One  notable  experiment,  that  of  a  line  built  in  a  prosper- 
ous farming  community,  had  as  cooperating  agencies  the  State 
Agricultural  College,  the  Farm  Bureau,  the  U.  S.  Department 
of  Agriculture,  the  manufacturers  of  motors  and  appliances, 
and,  of  course,  the  farmers  and  power  and  light  company.  Several 
such  attempts  have  been  made  at  a  start  toward  solution  of  the 
problem.  Progress  is  recorded. 

Unless  the  average  farmer  can  use  a  much  greater  amount  of 
energy  than  the  average  urban  lighting  customer,  it  is  difficult 
to  make  the  service  profitable  to  either  farmer  or  utility.  It  is 
believed  that  the  situation  is  better  than  in  19x0.  The  report  of 
the '  'Committee  on  the  Cost  of  Rendering  Service*  *  in  Michigan 
in  19x1,  states  relative  to  47  power  and  light  utilities  "None  of 
them  reported  profitable  business  from  rural  lines.**  In  19x5,  in 
one  of  the  west  north  central  states,  company  officials  stated 
that  they  were  about  breaking  even  on  farm  business.  This  was 
in  a  prosperous  farming  community,  one  which  came  through 
the  period  of  depression  much  better  than  the  average.  There  is 
more  rural  business  being  handled  each  year.  It  is  becoming  an 
appreciable  amount  to  many  middle  western  utilities.  But  to 
put  the  use  of  electricity  by  the  farmer  on  a  basis  at  all  compar- 
able to  the  benefits  that  even  the  smallest  manufacturer  receives, 
much  new  farm  equipment  must  be  devised.  For  the  average 
American  farmer,  central  station  service  is  very  much  of  a  lux- 
ury. He  knows  as  the  matter  now  stands,  when  he  can  have  it 
at  all,  that  it  must  be  charged  toward  a  more  comfortable  life 
for  his  family  and  not  as  a  money  making  investment.  He  is 
sacrificing  other  things  to  provide  that  comfort.  High  invest- 
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mcnt  per  customer  and  a  good  deal  of  the  large  transformer  and 
line  losses  are  pretty  apt  to  remain.  The  electric  light  idea  must 
be  supplanted  by  the  electric  power  conception  for  economical 
farm  use.  The  development  of  advantageous  means  so  that  the 
farmers*  electrical  energy  consumption  can  increase  with  bene- 
fit to  his  operation  is  the  only  way  that  cost  to  him  can  be  re- 
duced, and  the  utility  serving  can  make  a  reasonable  profit.  As 
that  gradually  takes  place  there  is  opened  a  wide  field  for  the 
central  station.  Even  two  horsepower  per  farm  would  make  a 
total  equal  to  nearly  one-third  of  the  present  central  station 
capacity. 


THE    FINANCIAL    SIDE    OF    THE    POWER 
AND    LIGHT    INDUSTRY 

In  this  age  we  are  rather  prone  to  use  the  dollar  too  much 
as  the  standard  of  comparison.  But  when  the  attempt  is  made 
to  gauge  the  magnitude  of  our  material  things  the  monetary 
unit  is  the  one  by  which  most  of  them  are  best  measured.  It 
seems  that  the  curve  Figure  IV,  capital  invested  in  the  electric 
light  and  power  industry,  immediately  makes  the  observer 
realize  the  vastncss  of  a  great  undertaking.  Its  magnitude, 
the  rate  of  growth,  and  the  confidence  that  the  American 
investor  has  had  in  it,  all  are  portrayed.  It  cannot  present  a 
picture  of  the  labor,  the  thought  and  study,  and  the  sacrifices 
that  have  accompanied  its  growth. 

A  good  deal  of  foreign  capital  went  into  our  railroads  and 
other  industries.  Electric  light  and  power  development  has  been 
almost  entirely  with  American  money,  nearly  60%  of  it  in  the 
past  ten  years.  America's  confidence  has  been  such  that  it  has 
been  possible  to  finance  to  the  extent  of  adding  5  billion  7 
hundred  million  in  the  decade.  Financing  to  the  amount  of 
nearly  ij4  billion  dollars  in  19x4  was  a  remarkable  accomplish- 
ment. Securities  were  put  on  the  market  faster  than  ever  before, 
but  even  as  the  monthly  offerings  became  larger,  the  cost  of  the 
money  went  down. 
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FIGURE    IV. 
Capital  Invested  in  the  Electric  Light  and  Power  Industry  in  the  United  States 
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Three  things  seem  to  stand  at  the  head  of  the  list  as  being 
most  important  in  electric  light  and  power  financing  of  the 
decade.  They  are  not  new  to  the  period  but  their  application 
has  been  widely  extended.  They  are  the  open  end  mortgage, 
customer  ownership  of  stock  and  the  place  of  the  holding  com- 
pany in  the  scheme  of  organization.  But  one  of  them  applies 
strictly  to  financing.  The  other  two  have  a  bearing  upon  public 
relations,  management  and  operation  as  well  as  financing.  The 
open  end  mortgage  is  primarily  a  financing  means. 

The  desirability  of  the  open  end  mortgage  as  applied  to 
power  and  light  properties  came  to  be  recognized  very  widely 
at  the  time  of  rapid  expansion  and  heavy  refinancing  in  the  first 
half  of  the  decade.  The  issue,  based  upon  a  fixed  percentage  of 
capital  expenditures,  immediately  becomes  an  index  of  property 
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value.  Short  term  securities  do  not  have  to  be  issued  at  heavy 
discounts  under  normal  conditions.  Calling  securities  under  un- 
favorable circumstances  is  largely  eliminated.  The  serial  bonds 
of  the  open  end  mortgage  make  unnecessary  the  expenses  of  a 
sinking  fund.  These  bonds  may  all  be  offered  as  first  mortgage, 
and  as  a  result  sell  at  a  relatively  higher  price  that  would  make  a 
purely  refunding  issue  necessary  because  of  a  closed  first  mort- 
gage. It  is  not  strange  that  the  plan  has,  in  ten  years,  gained 
such  wide  popularity. 

Making  the  public  a  partner  by  sales  of  stock  to  customers 
was  begun  in  the  west,  pushed  most  vigorously  in  the  middle 
west  and  now  it  is  hard  to  find  a  company  that  has  not  adopted 
it  as  one  means  of  adding  new  capital. 

From  19x0  to  19x5  the  average  holdings  of  all  stock  in 
power  and  light  companies  dropped  from  50  shares  per  stock- 
holder to  about  30.  In  1919  sales  of  stock  to  customers  were  less 
than  195,000  shares.  In  1924  the  figure  had  been  multiplied  by 
10  and  the  average  sales  per  year  for  19x5 -X9  have  been  1,400,000. 

The  customer  owns  the  power  company  serving  him.  This 
is  not  true  as  to  proportion  of  investment  or  voting  power.  But 
the  individual  holders  of  small  blocks  of  stock  arc  the  ones 
who  are  getting  service  and  represent  public  opinion.  Policies 
must  be  formulated  to  satisfy  the  customer.  However,  to  satisfy 
him,  not  only  must  the  property  be  maintained  to  give  him  the 
most  efficient  service  and  keep  his  investment  intact,  but  it 
must  be  managed  in  such  a  manner  as  to  pay  him  a  dividend 
upon  his  investment.  He  therefore  controls.  He  further  demands 
that  members  of  the  regulating  bodies,  elected  by  him,  or  ap- 
pointed by  the  official  for  whom  his  vote  is  cast,  fairly  and 
judiciously  handle  the  matters  affecting  his  company. 

A  good  deal  of  the  rearrangement  and  interconnection  of 
properties  that  has  taken  place  in  the  1910-30  decade  would 
have  been  well  nigh  impossible  without  the  holding  company. 
The  strength  for  bringing  together  credit  and  a  consolidation 
of  financing  power  must  come  from  some  such  organization. 
Through  it  there  has  existed  the  means  of  averaging  a  common 
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stock  risk  and  securing  common  stock  capital  so  that  a  safe 
investment  is  available  to  the  public. 

The  financial  structures  of  some  of  the  operating  corpora- 
tions under  holding  company  control  have  been  quite  severely 
criticised.  It  is  said  that  the  proper  stock  and  bond  ratio  has 
not  been  maintained.  It  is  true  that  those  operating  companies 
which  closely  adhere  to  a  50-50  division  between  stock  and 
bonds,  and  in  particular  the  ones  that  have  but  one  class  of 
stock,  head  the  list  as  to  financial  rating. 

Holding  company  service  is  not  confined  to  financing.  En- 
gineering ability  that  could  not  be  afforded  by  the  independent 
company  is  available  for  application  to  that  same  property  if 
under  the  direction  of  a  holding  company.  Management  that 
the  independent  system  could  never  secure  is  provided  by  the 
supervising  organization.  On  the  whole  dependable  holding 
companies  have  been  a  real  asset  to  the  power  and  light  indus- 
try through  the  last  ten  years  and  have  probably  done  more  than 
any  other  one  agency  to  develop  interconnection  and  super- 
power. 

The  great  amount  of  money  invested  has  been  mentioned 
and  a  curve  of  investment  increase  presented.  From  where  has 
the  money  come  and  what  has  been  its  cost?  Attention  is  di- 
rected to  Figure  V.  First  is  the  amount  from  company  sales  to 
customers.  During  1910-14  this  averaged  $113,000,000  per  year, 
and  1915-19  $140,000,000.  This  made  only  a  small  part  of  the 
total.  Investment  houses  handled  an  average  of  $750,000,000 
per  year  during  1910-14  and  $875,000,000  per  year  for  the  re- 
mainder of  the  decade.  Refinancing,  however,  required  $150,- 
000,000  per  year  for  the  post  war  period  1910-14  and  $13  5 ,000,- 
000  per  year  for  1915-19.  Refinancing  of  the  first  half  decade  had 
many  millions  of  war  period  short  term  notes  to  take  care  of, 
and  that  of  the  second  half  has  included  the  calling  of  issues  of 
small  companies  under  merger,  the  replacement  of  other  securi- 
ties with  lower  priced  money,  in  addition  to  the  regular  maturi- 
ties. Summarizing,  the  annual  investment  increment  has  been 
$500,000,000  per  year  for  the  first  five  years,  and  $640,000,000 
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per  year  for  the  remainder  of  the  period  under  discussion. 

About  a  quarter  of  the  money  involved  in  expansion  and 
refinancing  of  the  electric  light  and  power  industry  in  the  past 
ten  years  has  come  from  the  company  sales  of  stock,  both  com- 
mon and  preferred.  Not  many  companies  have  offered  common 
stock,  except  those  having  but  one  stock  classification,  how- 
ever. The  recognition  by  the  investor  of  the  stability  and  essen- 
tial character  of  the  industry  applies  not  only  to  the  individual 
buyer  of  securities  but  many  organizations  have  taken  large 
pieces.  Insurance  companies  have  invested  millions ;  educational 
institutions  are  using  power  and  light  securities  for  endowment 
purposes;  and  now  that  savings  banks  are  being  given  an  oppor- 
tunity to  invest  in  them  the  demand  is  large  and  new  money 
costs  relatively  much  less  than  ten  years  ago. 

The  curve  at  the  top  of  the  sheet.  Figure  V,  gives  the  aver- 
age yield  of  power  and  light  securities  marketed  by  investment 
houses  for  the  past  ten  years.  The  figures  for  19x0-24  are  the 
weighted  average  of  all  power  and  light  securities  handled  by 
these  institutions,  based  upon  the  amount  of  issue,  the  rate  and 
the  selling  price.  The  figures  are:  1910—7.7%;  1911—7.3%;  1911 
—  6.24%;  1913-6.34%  and  1914—6.13%.  There  has  been  a 
gradual  decrease  since  January ,  1915,  so  that  the  average  yield 
for  1915-19  has  been  between  5>^%  and  5^%. 

Figure  VI  is  presented.  Gross  revenue  for  1919  was  $1,150,- 
000,000.  In  1910  it  was  $881,750,000.  The  increase  of  $1,167,150, 
000  accompanied  an  added  investment  of  $5,700,000,000.  The 
ratio  of  added  investment  to  increase  in  annual  revenue  of  4.5  is 
quite  satisfactory  when  compared  with  a  total  investment  and 
total  revenue  ratio  of  4.9  for  191 8,  4.65  for  1910  and  4.55  at  the 
end  of  1919.  And  this  accompanies  a  decrease  from  3.03c  per 
KWH  in  1910  to  1.79c  in  1919  for  all  energy  sold  by  power  and 
light  companies  in  the  United  States.  It  means  a  power  bill  of 
$185 ,000,000  less  for  1919  than  would  have  been  required  under 
the  average  rate  of  1910,  an  amount  sufficient  to  pay  the  interest 
on  3  biUion  dollars. 

In  this  connection  it  is  interesting  to  note  that  according  to 
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FIGURE    V. 
Annual  Financing  of  the  Power  and  Light  Industry 
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the  U.  S.  Bureau  of  Labor  index  of  the  cost  of  living,  retail 
electricity  is  the  only  commodity  that  is  below  and  has  con- 
tinuously remained  below  the  1913  level  since  that  date.  And 
this  condition  has  existed  while  all  other  commodity  classifi- 
cations have  been  from  30%  to  185%  above  the  1913  base 
during  the  1910-30  decade. 

Operating  ratios  have  shown  little  change  over  the  period. 
Slightly  less  than  50%  in  192X)  for  the  entire  country,  a  gradual 
increase  to  5i>^%  in  1924  was  recorded.  Since  then  the  figure 
has  at  times  gone  several  per  cent  below  50  but  the  ten  year 
average  is  close  to  50%.  This  compared  with  the  added  invest- 
ment—increased gross  revenue  ratio,  is  one  index  of  the  stability 
and  financial  soundness  of  the  industry.  The  net  income  ratio 

FIGURE   VI. 
Gross  Revenue— the  Electric  Light  and  Power  Industry  In  the  United  States 
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has  therefore  remained  fairly  constant  through  192.0-19.  With 
judicious  commission  regulation  about  the  only  changing  influ- 
ence upon  this  at  any  time  can  be  a  raising  or  lowering  of  the 
price  of  money. 

The  aspect  of  the  power  and  light  industry  on  the  whole,  is 
one  of  a  vast  beneficial  agency,  selling  its  product  lower  than 
that  of  other  comparable  services,  well  managed,  soundly 
financed  and  presenting  a  conservative  and  stable  offering  to 
the  investor. 

PUBLIC    OWNERSHIP,     REGULATION    AND 

PUBLIC    RELATIONS 

Public  ownership  of  utilities,  a  live  issue  in  many  political 
campaigns  during  the  past  decade,  has  perhaps  been  discussed 
more  than  during  any  other  ten  years  of  our  history.  It  found 
little  support  during  the  presidential  campaign  of  1924.  Cali- 
fornia and  Washington  went  on  record  with  decisive  rejection 
of  public  ownership  bills,  and  Chicago  voters  defeated  the  pro- 
posal for  municipally  owned  surface  and  elevated  lines.  On  the 
other  hand,  Detroit  early  in  the  decade  purchased  her  street 
railway  system  and  has  operated  it  for  about  eight  years.  The 
advocates  of  public  ownership  point  to  government  operation 
in  other  countries,  to  our  own  municipality  owned  water  works 
systems  and  to  our  municipal  electric  light  and  power  utilities 
which  are  operating  with  varying  degrees  of  efiiciency  and 
satisfaction.  Private  ownership  supporters  are  those  who  are 
justified  in  their  belief  that  the  efficient  organization  such  as 
that  of  the  power  and  light  companies  can  best  serve  them  and 
the  country  with  the  electric  necessity.  This  discussion  will  not 
be  a  brief  for  either  municipal  or  private  ownership — there  is 
but  one  way  that  the  electric  light  and  power  industry  could 
have  developed  and  can  develop  in  the  future  to  render  the 
service  that  it  must  continue  to  furnish,  and  that  is  not  public 
ownership. 

The  number  of  municipally  owned  electric  light  and  power 
plants  has  increased  slightly  in  the  past  ten  years,  but  the  pro- 
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duction  is  less  than  5%  of  the  nation's  total.  Many  old  munici- 
pal systems  have  been  purchased  by  companies  who  now  supply 
continuous  and  reliable  service.  The  new  plants  that  have  been 
built  by  cities  are,  as  a  rule,  good  engineering  jobs,  well  opera- 
ted, and  take  care  of  the  needs  of  the  community  with  fair 
satisfaction. 

However,  the  best  of  the  municipal  systems,  other  than  dis- 
tribution works,  do  not  and  can  not  fit  in  with  any  intercon- 
nection or  superpower  plant.  The  operation  of  municipal  elec- 
tric light  and  power  systems  in  a  manner  to  promote  national 
conservation  of  fuel  and  waterpower  resources  cannot  in  any 
way  be  compared  to  the  satisfactory  operation  of  municipal 
water  utilities.  The  water  utility  is  confined  to  one  compara- 
tively small  community.  Electric  light  and  power  lines  extend 
over  state  boundaries. 

Our  national  government's  few  business  ventures  have  not 
proven  particularly  successful.  Many  of  the  state  attempts  to 
enter  business  have  been  more  disastrous.  It  does  not  seem 
likely  that  public  ownership  of  the  electric  light  and  power 
industry  will  be  experimented  with  in  a  big  way.  Our  present 
plan  of  customer  ownership  of  stocks  and  bonds,  with  contin- 
ued fair  regulation  by  Commissions,  is  going  to  remain  intact. 

The  Interstate  Commerce  Act  was  passed  in  1887.  It  has 
been  amended  at  various  times  since.  After  1906  the  Interstate 
Commerce  Commission  had  very  wide  regulatory  powers.  Per- 
haps there  was  too  much  regulation;  however,  unbiased  stu- 
dents assert  that  governmental  control  of  some  roads  was  well 
deserved.  That  is  not  a  matter  for  discussion  here.  The  majority 
of  the  state  bodies  having  more  or  less  jurisdiction  over  steam 
railroads  followed  the  Interstate  Commerce  Act  of  1887. 

The  formation  of  agencies  having  regulatory  power  over  the 
power  and  light  industry  has  come  about  in  the  reverse  order, 
first  the  state  public  utility  commissions,  and  the  national  body, 
Federal  Water  Power  Commission,  not  until  1910. 

The  Federal  Water  Power  Commission  exercises  jurisdiction 
over  a  part  of  the  power  and  light  industry  in  that  there  are 
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comprehended  by  the  Act  supervision  of  development,  capital- 
ization, rate  making  and  service  to  a  certain  degree,  at  all  hydro 
electric  sites  on  lands  of  the  United  States  and  on  navigable 
and  international  boundary  streams.  Jurisdiction  over  water 
power  for  any  purpose  whatsoever  is  included,  but  much  the 
greater  part  of  the  development  has  been  and  will  be  by  the 
power  and  light  industry.  Eighty-five  percent  of  all  of  the 
available  water  power  of  the  nation  is  affected. 

That  a  license  of  50  years*  duration,  and  that  the  provisions 
of  the  Act  are  considered  reasonable  is  indicated  in  a  material 
way  by  the  results  often  years*  operation.  In  the  first  five  years, 
plants  with  a  total  capacity  of  597,000  HP  were  completed  or 
under  construction.  Licenses  for  construction  and  preliminary 
permits  had  been  issued  up  to  8,460,000  HP.  In  the  second  five 
years  additions  to  the  country's  central  stations  in  plants  com- 
pleted and  under  construction  exceed  z}^  million  horsepower. 

The  Water  Power  Act  provides  for  state  regulation  either 
by  the  commission  or  by  state  agencies.  The  states  have  had 
the  necessary  regulating  bodies  and  in  most  cases  have  exercised 
the  regulating  power  over  rates  and  service.  There  have  been 
proposals  in  the  last  ten  years  tending  toward  some  sort  of 
national  body  with  jurisdiction  over  the  entire  light  and  power 
industry.  Need  for  federal  regulation  other  than  that  of  the 
Federal  Water  Power  Commission,  does  not  exist.  State  regula- 
tion is  now  superior  to  any  other  kind.  And  home  rule,  so 
called,  has  not  given  and  can  not  give  the  public  and  the  utility 
the  uniform  judicial  treatment  that  the  state  commissions  gen- 
erally have  given  and  will  give. 

In  192.3  all  but  II  states  had  bodies  with  unqualified  juris- 
diction over  the  privately  owned  power  and  light  industry. 
Included  were  valuation  for  rate  making,  rates,  service  and  in 
most  cases,  capitalization.  Four  of  the  remaining  states  had 
limited  jurisdiction  and  7  had  no  state  regulation  whatsoever. 
The  total  production  of  electrical  energy  of  the  seven  amounted 
to  less  than  4%  of  that  of  the  nation.  The  one  with  the  largest 
production  of  the  7  has  now  extended  the  powers  of  the  com- 
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mission  which  then  existed  to  include  the  electric  light  and 
power  industry. 

Valuations  and  rates  have  been  the  most  important  of  the 
state  commissions'  duties.  Before  the  world  war  the  problem 
of  determining  an  index  of  value  was  not  the  complex  one  that 
it  became  in  the  first  half  of  the  1910-30  decade.  Cost  of  repro- 
duction based  upon  costs  over  a  period  of  five  or  ten  years  was 
quite  generally  accepted  as  a  starting  point.  Price  changes 
seemed  to  upset  that.  In  19x0,  we  were  much  at  sea  as  to  a  proper 
price  basis  to  be  used  for  appraisal  purposes.  Engineers  sub- 
mitted estimates  founded  upon  several  sets  of  prices.  Recom- 
mendations were  made  pro  and  con.  But  all  came  back  to  the 
historic  Smyth  vs.  Ames  case. 

Mr.  Justice  Hughes  in  the  Minnesota  Rate  Cases  stated: 

"The  basis  of  calculation  is  the  'fair  value  of  the 
property,  used  for  the  convenience  of  the  public.  (Smyth 
vs.  Ames,  169  U.  S.  546).  Or,  as  it  was  put  in  San  Diego 
Land  &  Town  Co.  vs.  National  City,  174  U.  S.  757: 
'What  the  company  is  entitled  to  demand,  in  order  that 
it  may  have  just  compensation,  is  a  fair  return  upon  the 
reasonable  value  of  the  property  at  the  time  it  is  being 
used  for  the  public*  *  *  *  *  The  ascertainment  of  that 
value  is  not  controlled  by  artificial  rules.  It  is  not  a  matter 
of  formulas,  but  there  must  be  a  reasonable  judgment, 
having  its  basis  in  a  proper  consideration  of  all  relevant 

facts." 

(Simpson  vs.  Shepard,  130  U.  S.  434) 

How  should  that  value  be  determined?  And  also  in  the 
Minnesota  Rate  Cases : 

"As  the  company  may  not  be  protected  in  its  actual 
investment,  if  the  value  of  its  property  be  plainly  less,  so 
the  making  of  a  just  renirn  for  the  use  of  the  property 
involves  the  recognition  of  its  fair  value  if  it  be  more  than 
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its  cost.  The  property  is  held  in  private  ownership,  and  it 
is  that  property,  and  not  the  original  cost  of  it,  of  which 
the  owner  may  not  be  deprived  without  due  process  of 
law.** 

Then  coming  to  the  first  decision  after  the  war: 

"It  is  a  matter  of  common  knowledge,**  said  the 
Supreme  Court  in  the  Lincoln  Gas  Case  (150  U.  S.  246), 
"that,  owing  principally  to  the  World  War,  the  costs  of 
labor  and  supplies  of  every  kind  have  greatly  advanced 
since  the  ordinance  was  adopted,  and  largely  since  this 
cause  was  heard  in  the  court  below.** 

On  May  x,  192.3,  the  Supreme  Court  stated  in  the  South- 
western Bell  Telephone  Case  (i6i  U.  S.  176): 

"It  is  impossible  to  ascertain  what  will  amount  to  a 
fair  return  upon  properties  devoted  to  public  service, 
without  giving  consideration  to  the  cost  of  labor,  sup- 
plies, etc.,  at  the  time  the  investigation  is  made.  An 
honest  and  intelligent  forecast  of  probable  future  values, 
made  upon  a  view  of  all  the  relevant  circumstances,  is 
esseiitial.  If  the  highly  important  element  of  present  costs 
is  wholly  disregarded,  such  a  forecast  becomes  impossible. 
Estimates  for  tomorrow  can  not  ignore  prices  of  today.** 

But  Mr .  Justice  Brandeis,  in  the  Georgia  Railway  and  Power 
Case  QlGi.  U.  S.  165)  June  11,  192.3,  takes  us  back  to  the  Min- 
nesota Rate  Cases  and  indirectly  to  Smyth  vs.  Ames: 

*  The  refusal  of  the  Commission  and  of  the  lower  court 
to  hold  that,  for  rate  making  purposes,  the  physical  propn 
erties  of  a  utility  must  be  valued  at  the  replacement  cost 
less  depreciation  was  clearly  correct.  As  was  said  in  Min- 
nesota Rate  Cases,  the  ascertainment  of  that  value  is  not 
controlled  by  artificial  rules.  It  is  not  a  matter  of  formulas, 
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missioti  which  then  existed  to  include  the  electric  light  and 
power  industry. 

Valuations  and  rates  have  been  the  most  important  of  the 
state  commissions*  duties.  Before  the  world  war  the  problem 
of  determining  an  index  of  value  was  not  the  complex  one  that 
it  became  in  the  first  half  of  the  19x0-30  decade.  Cost  of  repro- 
duction based  upon  costs  over  a  period  of  five  or  ten  years  was 
quite  generally  accepted  as  a  starting  point.  Price  changes 
seemed  to  upset  that.  In  1910,  we  were  much  at  sea  as  to  a  proper 
price  basis  to  be  used  for  appraisal  purposes.  Engineers  sub- 
mitted estimates  founded  upon  several  sets  of  prices.  Recom- 
mendations were  made  pro  and  con.  But  all  came  back  to  the 
historic  Smyth  vs.  Ames  case. 

Mr.  Justice  Hughes  in  the  Minnesota  Rate  Cases  stated  : 

'The  basis  of  calculation  is  the  'fair  value  of  the 
property,  used  for  the  convenience  of  the  public.  (Smyth 
vs.  Ames,  169  U.  S.  546).  Or,  as  it  was  put  in  San  Diego 
Land  &  Town  Co.  vs.  National  City,  174  U.  S.  757: 
'What  the  company  is  entitled  to  demand,  in  order  that 
it  may  have  just  compensation,  is  a  fair  return  upon  the 
reasonable  value  of  the  property  at  the  time  it  is  being 
used  for  the  public*  *  *  *  *  The  ascertainment  of  that 
value  is  not  controlled  by  artificial  rules.  It  is  not  a  matter 
of  formulas,  but  there  must  be  a  reasonable  judgment, 
having  its  basis  in  a  proper  consideration  of  all  relevant 
facts." 

(Simpson  vs.  Shepard,  130  U.  S.  434) 

How  should  that  value  be  determined?  And  also  in  the 
Minnesota  Rate  Cases: 

"As  the  company  may  not  be  protected  in  its  actual 
investment,  if  the  value  of  its  property  be  plainly  less,  so 
the  making  of  a  just  return  for  the  use  of  the  property 
involves  the  recognition  of  its  fair  value  if  it  be  more  than 
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its  cost.  The  property  is  held  in  private  ownership,  and  it 
is  that  property,  and  not  the  original  cost  of  it,  of  which 
the  owner  may  not  be  deprived  without  due  process  of 
law." 

Then  coming  to  the  first  decision  after  the  war: 

**It  is  a  matter  of  common  knowledge,**  said  the 
Supreme  Court  in  the  Lincoln  Gas  Case  (150  U.  S.  246), 
"that,  owing  principally  to  the  World  War,  the  costs  of 
labor  and  supplies  of  every  kind  have  greatly  advanced 
since  the  ordinance  was  adopted,  and  largely  since  this 
cause  was  heard  in  the  court  below.** 

On  May  i,  1913,  the  Supreme  Court  stated  in  the  South- 
western Bell  Telephone  Case  (161  U.  S.  ^76): 

"It  is  impossible  to  ascertain  what  will  amount  to  a 
fair  return  upon  properties  devoted  to  public  service, 
without  giving  consideration  to  the  cost  of  labor,  sup- 
plies, etc.,  at  the  time  the  investigation  is  made.  An 
honest  and  intelligent  forecast  of  probable  future  values, 
made  upon  a  view  of  all  the  relevant  circumstances,  is 
esseiitial.  If  the  highly  important  element  of  present  costs 
is  wholly  disregarded,  such  a  forecast  becomes  impossible. 
Estimates  for  tomorrow  can  not  ignore  prices  of  today." 

But  Mr .  Justice  Brandeis,  in  the  Georgia  Railway  and  Power 
Case  (161  U.  S.  x65)  June  11,  192.3,  takes  us  back  to  the  Min- 
nesota Rate  Cases  and  indirectly  to  Smyth  vs.  Ames: 

*  'The  refusal  of  the  Commission  and  of  the  lower  court 
to  hold  that,  for  rate  making  purposes,  the  physical  prop- 
erties of  a  utility  must  be  valued  at  the  replacement  cost 
less  depreciation  was  clearly  correct.  As  was  said  in  Min- 
nesota Rate  Cases,  the  ascertainment  of  that  value  is  not 
controlled  by  artificial  rules.  It  is  not  a  matter  of  formulas. 
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but  there  must  be  a  reasonable  judgment  having  its  basis 
in  a  proper  consideration  of  all  relevant  facts." 

These  extracts  from  decisions  of  the  highest  court  of  the 
land  are  quoted  to  better  present  the  problem  before  our  public 
utility  commissions  at  the  beginning  of  the  decade.  Testimony 
before  them  has  been  conflicting  as  opinions  will  ever  be.  Re- 
adjustment of  thought  by  the  public,  the  commissions  and  the 
companies  to  properly  measure  changed  conditions  was  diffi- 
cult. On  the  whole  one  cannot  be  other  than  impressed  by  the 
fact  that  * 'reasonable  judgment'*  has  been  exercised. 

There  were  many  appeals  early  in  the  decade.  As  business 
conditions  gradually  became  more  stable  and  a  somewhat  firmer 
price  level  established,  these  appeals  have  not  been  numerous. 
The  tendency  in  fixing  value  now  is  to  give  considerable  weight 
to  current  prices.  It  appears  that  there  is  hardly  an  alternative 
when  such  a  large  share,  around  70%,  of  the  investment  in  the 
power  and  light  industry  represents  construction  since  the  war 
time  high  price  period  began. 

It  has  taken  years  to  clear  up  confusion  that  resulted  from  a 
misapplication  of  the  term  depreciation.  Primarily  depreciation 
means  loss  of  value.  The  word  has  been  applied  to  the  allow- 
ance for  replacement  or  renewal  as  used  in  accounting,  and  to 
loss  of  service  life  as  used  in  engineering  practice.  Neither  of 
the  two  usages  of  the  term  necessarily  implies  loss  of  value. 

The  longevity  theory  is  being  rejected  as  a  measure  of  value 
of  public  utility  property.  The  property  is  a  continuing  thing. 
It  was  never  built  to  remain  new,  but  to  give  service  and  as 
long  as  it  gives  100%  service  its  value  remains  intact.  In  one 
of  the  best  discussions  of  the  subject,  Mr.  Justice  Moody  said 
in  1909  (Knoxville  vs.  Knoxville  Water  Co.  2.11  U.  S.): 

*Tt  (the  company)  is  entitled  to  see  that  from  earnings 
the  value  of  the  property  is  kept  unimpaired  *****/• 
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Even  so,  some  of  the  so-called  public  utility  experts  have 
vigorously  supported  the  idea  that  age  and  loss  of  value  are 
almost  directly  proportional. 

Fortunately  our  commissions  and  courts,  in  the  past  five 
years  more  than  ever  before,  have  held  that  only  in  the  case  of 
inadequacy  of  maintenance  and  replacements  is  there  loss  of 
value,  and  that  such  loss  of  value  is  measured  by  the  expendi- 
ture in  money  that  would  be  necessary  to  restore  the  property 
to  a  normal  operating  efficiency. 

Our  commissions  and  courts  have  had  difficult  problems  in 
the  consideration  of  valuations  and  rates.  These  have  been 
handled  with  judicial  fairness.  The  regulating  bodies  are  to  be 
commended  for  their  assistance  in  making  available  to  the  pub- 
lic a  beneficial  service  such  as  that  of  the  electric  light  and 
power  industry. 

The  American  generally  recognizes  service  when  he  gets  it. 
The  industry  has  emphasized  service  and  its  employees  have 
given  it.  A  spirit  of  good-will  has  grown  up  that,  to  bring  in 
the  comparison  again,  the  railroads  probably  never  have  en- 
joyed. The  customer  has  had  a  chance  to  become  an  owner  in  a 
non-speculative,  stable  industry  that  is  giving  him  service,  and 
his  attitude  toward  another  type  of  public  ownership,  toward 
the  regulating  body,  and  toward  the  company  is  one  that  will 
promote  the  further  development  of  electric  light  and  power  in 
America. 

INTERCONNECTION  AND  SUPERPOWER 

Early  in  the  decade,  when  the  first  iio,ooo  volt  transmission 
line  had  proven  successful  in  operation,  predictions  of  trans- 
continental lines  at  this  or  higher  voltages  were  common.  As 
yet  we  haven't  them.  Perhaps  they  will  not  exist  in  the  near 
future.  The  public's  conception  of  superpower  has  included 
such  an  interconnection  plan.  It  is  true  that  we  have  the  means 
at  hand  to  bring  Mountain  States  hydro  electric  energy  to  the 
upper  Mississippi  and  Great  Lakes  industrial  districts.  Con- 
stant potential  lines  at  2.2.0,000  or  330,000  volts  would  do  it. 
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But  the  losses  coupled  with  the  great  investment  necessary  for 
these  lines  have  made  it  cheaper  to  haul  fuel  to  our  steam  plants. 
Whether  or  not  this  course  is  the  best  for  America's  future  only 
developments  of  that  future  can  tell.  Immediate  utilization  of 
all  available  water  power  and  conservation  of  fuel  seems  better, 
but  as  a  business  project  under  the  conditions  of  the  past  decade 
and  probably  for  some  time  yet  long  line  transmission,  above 
150  to  300  miles,  is  not  economically  justified. 

Superpower  developments  of  the  past  ten  years,  have  then 
not  consisted  of  the  building  of  huge  mine  mouth  steam  plants 
or  out  of  the  way  water  power  stations  with  long  transmission 
lines.  Rather  they  have  been  the  interconnection  of  independ- 
ent systems,  isolated  plants,  and  the  unification  of  districts  or 
2ones. 

There  has  come  about  a  closer  co-operation  between  com- 
panies operating  in  adjoining  territories,  and  many  consolida- 
tions have  been  made.  In  1924  alone,  mergers  took  place  in 
sufficient  numbers  to  reduce  the  operating  companies  about 
3x5.  Compare  this  figure  of  one  year  with  an  average  of  about 
90  per  year  from  1917  to  192.x,  as  indicated  by  an  analysis  of 
figures  of  the  U.  S.  Bureau  of  the  Census.  As  the  result  of  the 
co-operation  and  mergers,  and  within  the  districts  which  arc 
becoming  superpower  zones  many  benefits  are  already  evident. 
A  better  utilization  of  water  power,  particularly  if  on  different 
water  sheds,  is  being  brought  about;  the  load  that  could  be 
carried  on  formerly  separate  systems  has  been  increased  by  rel- 
atively diminishing  peaks;  operation  is  becoming  possible 
with  less  reserve  equipment;  all  of  these  tend  toward  a  better 
capacity  factor  and  conservation. 

CoDMnunities  are  benefiting.  The  smaller  ones  that  have 
been  paying  the  penalty  of  high  rates  because  of  inefficient  low 
load  factor,  isolated  plants,  are  beginning  to  notice  a  change. 
Industry  can  become  somewhat  decentralized  and  population 
better  distributed  as  interconnection  is  completed,  or  as  super- 
power extends. 

Superpower  was  no  new  thing  to  the  power  and  light 
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industry  when  it  began  to  receive  wide  public  attention  some 
eight  or  ten  years  ago.  Engineers  and  company  executives  had 
for  years  been  making  plans  to  that  end.  Many  of  the  economies 
that  could  be  realized  were  known.  But  it  is  safe  to  say  that 
except  in  few  sections  had  the  construction  programs  been  such 
as  to  accomplish  much  until  the  present  decade. 

The  studies  involved  by  such  investigations  as  the  Super- 
power Survey  of  the  Washington-Boston  District,  a  co-opera- 
tive investigation  between  our  National  Government  and  the 
utility  companies  of  the  region  (incidentally  the  first  introduc- 
tion of  superpower  to  the  public);  the  Transmission  Committee 
of  the  Empire  State  Gas  and  Electric  Association;  the  Super- 
power Committee  of  the  Pacific  Northwest;  Power  Survey 
Committee  of  the  Great  Lakes  Division,  N.  E.  L.  A.;  Giant 
Power  Survey  of  Pennsylvania;  together  with  several  compre- 
hensive private  investigations  marked  steps  of  utmost  import- 
ance in  a  national  power  program.  These  took  place  in  the  first 
half  of  the  decade.  Up  to  1915  but  one  study  of  the  entire 
United  States  had  been  presented  to  the  public.  This,  a  personal 
contribution,  dealt  largely  with  the  transmission  problem. 

Early  in  the  second  half  of  the  decade  the  co-ordination  of 
results  of  all  district  surveys  up  to  that  time  and  the  formula- 
tion of  a  complete  national  plan  was  started.  In  this  the  National 
Electric  Light  Association  has  had  the  co-operation  of  the 
United  States  Government,  State  Governments,  its  members, 
and  such  vitally  interested  industries  as  the  electric  railways, 
steam  roads  and  others.  There  is  resulting  a  comprehensive 
power  plan  for  America. 

Most  advantageous  locations  for  large  steam  plants  are  point- 
ed out.  Order  of  development  of  water  power  is  suggested. 
Standardization  of  voltages  and  frequencies  is  covered.  On  the 
whole,  the  study  has  as  its  object  the  formulation  of  a  com- 
plete plan  for  maximum  utilization  of  water  power,  conserva- 
tion of  fuel,  economical  use  of  electrical  energy  and  a  reliable 
and  constant  power  and  light  service  at  a  low  cost.  But  these 
items  are  not  all.  This  work  of  comprehensive  planning  and 
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co-ordination  is  justified  in  a  prosperous  nation  like  ours  ii  for 
no  other  purpose  than  that  of  National  Defense. 

The  plan  must  necessarily  be  a  general  one.  It  cannot  give 
detailed  recommendations  for  each  company's  procedure.  How- 
ever, it  is  satisfying  to  know  that  it  is  being  followed.  Con- 
struction programs  are  being  made  with  the  maximum  utiliza- 
tion of  existing  facilities  in  mind.  Many  interconnecting  lines 
have  been  built,  and  while  small  plants  have  been  dismantled 
in  great  numbers  and  their  loads  assumed  by  the  more  efficient 
large  station,  decentralization  of  great  power  centers  is  taking 
place  wherever  possible. 

An  attempt  has  been  made  by  Figure  VII  to  indicate  regions 
of  interconnection.  Some  are  now  largely  interconnected  with- 
in the  section,  but  only  a  few  equipped  as  yet  for  more  than 
emergency  transfer  of  power  between  districts.  Upon  the  char- 
acter of  the  loads  of  adjoining  sections  depends  the  justification 
for  large  capacity  lines  between  them.  If  a  lighting  load  in  one 
can  be  balanced  by  an  industrial  load  of  another,  then  the  inter- 
change of  power  will  make  less  generating  equipment  necessary 
and  improve  the  load  factors. 

California  was  the  first  state  to  become  largely  intercon- 
nected and  it  now  has  the  highest  capacity  factor  of  any  region, 
better  than  50%.  The  water  power  district  of  the  South  Atlantic 
States  was  a  close  second.  The  New  England  and  Middle  Atlan- 
tic Sections  are  working  out  their  part  of  the  comprehensive 
plan.  The  industrial  districts  of  the  East  North  Central  States 
have  made  good  progress.  A  part  of  the  West  North  Central 
Section  is  well  tied  together,  but  municipal  ownership  in  some 
parts  of  that  section  has  handicapped  its  progress.  Ultimately 
we  shall  have  all  power  companies  within  a  region  or  zone 
either  consolidated  or  working  as  one  unit  in  the  production 
and  distribution  of  electrical  energy.  That  will  be  accompanied 
by  contact  points  between  the  zones,  in  some  cases  for  inter- 
change of  rather  large  quantities  of  power,  but  as  a  rule  for 
emergency  service  only. 

Superpower  has  its  start,  it  is  here.  Its  results  are  becoming 
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tangible  in  dollars  and  cents,  and  in  a  uniform  and  constant 
service.  It  calls  upon  the  best  talent  of  the  branches  of  finance, 
engineering,  commerce,  public  relations  and  governmental  co- 
operation for  its  highest  development,  most  judicious  control 
and  maximum  service  to  maintain  the  standard  of  living,  pro- 
mote the  prosperity  and  insure  the  National  Defense  of  America. 
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